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STATURE THROUGHOUT THE 
WORLDS 

A GENERAL suTvey of statuTo has been started in 
connection with a study of old Americans in Yirginia 
and this report is a condensed summary of the pre- 
liminary work. Only males are considered. 

' Stature is a complex dependent upon the growth 
of various parts of the body, chiefly bone and carti- 
lage. This growth is partly regulated by the en- 
docrines of the hypophysis and thyroid, and it is 
influenced by a great number of factors, such as 
food, water, habit and habitat. It is impossible to 
measure each factor that enters into the life history 
of each individual, therefore mass statistics are used, 
and only general results and conclusions may be 
given. 

The records have been obtained from various 
sources, and many of them are of men below the 
age of 25 years who therefore had not finished their 
growth. In general there is no distinction as to 
age; all ages are included, from near adult to the old, 
although the majority are between the ages of 20 
and 30 years. The technique of measurmg is not 
always the same in gathering the records, therefore 
they may not all be fairly comparable. The method 
of grouping them by the median of group means or 
averages should prevent any gross errors as the result 
of technique or the selection of individuals. 

Group medians are used throughout because this 
affords the fairest average stature. There are 326 
groups from Europe and the median of the group 
averages is 169.4 centimeters. The extremes are one 
group of ‘^Indigent French” with a stature of 156.0 
centimeters, and one group of “Scotch Farmers” with 
a stature of 181.2 centimeters. There are two dis- 
tinct modes, one at 166.0 centimeters and the other at 
170.0 centimeters. This is clearly indicated by the 
median for southern Europe at 165.5 centimeters, and 
that for northern Europe at 170.6 centimeters, with 
middle Europe at 166.6 centimeters. 

The median of 135 groups in Asia is 161.1 centi- 
meters, with extremes of one group of Negritos from 
southern India at 148.0 centimeters, and one group 
of Ainos with a stature of 172.0 centimeters. Per- 
sians and Turks are not included in Asia but are put 

1 Address of the vice-president and chairman of Sec- 
tion H — ^Anthropology, American Association for the 
Advancement of Science, Nashville, December, 1927. 



2 


SCIENCE 


[VOL. LXVn, No. 1723 


witii Europe. There are three groups of these at 
165.0, 173.0 and 175.0 centimeters. The Asiatics, 
except for the Negritos, are more homogeneous than 
the Europeans, if we leave out the Persians and 
Turks, although the Ainos should also be excluded 
because they are modified Europeans. Under such 
circumstances the extremes for Asia would be one 
group of Malays with a stature of 154.0 centimeters, 
and one group of Tibetans with a stature of 162.5 
centimeters. The stature increases from Asia to 
Europe through the Persians with a stature of 166.0 
centimeters and the Turks with a stature of 168.0 
to 175.0 centimeters. 

The median of 245 groups in Africa is 170.0 cen- 
timeters, with extremes of one group of Negrillos 
with a stature of 130.0 centimeters, and one group 
of Somalis with a stature of 180.3 centimeters. The 
spread of the curve is greater for Africa than for 
Europe, and it is skew for tall stature, trailing in 
the low. This would show that there are more 
negroid stocks in Africa than' true Negroes and 
Negrillos, who are not so tall as the negroid stocks. 

The median of 126 groups of North American 
Indians is 165.0 centimeters, and extremes of one 
group of ^Tartial Albino” Central American Indians 
with a stature of 145.7 centimeters, and one group 
of the Winnipeg Indians with a stature of 180.0 
centimeters. The curve is irregular with three dis- 
tinct nodes at 156.3, 163.8 and 173.8 centimeters. 

The median of 38 groups of South American In- 
dians is 160.0 centimeters with extremes of one group 
of Aymaras with a stature of 148.0 centimeters and 
one group of Patagonians with a stature of 185.0 
centimeters. 

The median stature of 152 groups from the Pacific 
Islands is 169.0 centimeters, with extremes of one 
group of Negritos with a stature of 139.7 centimeters 
and one group of Australians with a stature of 185,0 
centimeters. The curve has a mode at 160.0 eenti- 
metmrs and a submode at 170.0 centimeters. 

The tall statures of the Patagonians, Australians 
and Somalis may have been the result of the selec- 
tion of extremely tall persons to be measured. This 
seems to have been the case with the Patagonians, 
especially, because several groups had statures from 
171 to 175 eentimefirs, 

Eubope 

Stature in Europe has its summit in Scandinavia 
of 172.5 centimeters, with Great Britain a close sec- 
ond at 171,0 centimeters, and Denmark, Germany 
and Turkey following with about 170.0 cenfemeters. 
Some may object to putting Turkey and Persia in 
Europe, but their similarity in many physical char- 


acters and their similarity of stock and origin have 
led me to do this. Low stature has its extreme at 

155.0 and 157.5 centimeters among the Lapps and 
northern Russians, who might well be put with Asia. 
The Italians and Jews come next with a stature of 

164.0 centimeters followed by the Russians and 
French at about 165.0 centimeters. Central Europe, 
which includes Belgium, Switzerland, and the Bal- 
kans, has a stature of 167.0 centimeters, and Greece 
has about the same. . 

It may be said that in general stature in Europe 
is low in the north as among the Lapps and northern 
Russians, and low in the south as among the Italians 
and Jews, and it is higher in between. The Scotch 
have the highest individual statures, it is high in 
England, and higher in the United States, especially 
among the Old Americans of British origin. There 
is evidence of two areas of high stature in Europe, 
the one in Scandinavia, North Germany and the 
British Isles, the other about the interior littoral of 
the Atlantic and Mediterranean. The former are 
called the Nordic or Teutonic Peoples, and the latter 
are called the Littoral, Adriatic and Dinaric Peoples. 
There is also evidence of two areas of small stature 
the one toward the Arctic zone and the other toward 
the Tropics, The restless activity by the cold, moist, 
cloudy Baltic region, or the steppe and mountain, 
had some influence in molding the tall stature, whereas 
the extreme cold of the far north and the heat of 
the Mediterranean with civilization had some in- 
fluence in making the stature small. Through those 
influences selection acted, and heredity carried on the 
result. 

There are pockets of high and low stature in Europe 
and in the other continents, as demonstrated by Wiss- 
ler for the American Indian. These “patches” may 
be the centers of radiation for the culture, or centers 
of compression by the tribes from without. Ripley 
presents evidences of the crazy quilt effect of stature 
distribution in Europe, and discusses at some length 
the effects of race and environment. He gives the 
results of “misery spots,” “artificial selection,” “natu- 
ral emigrants,” “occupation or professions,” and the 
“habits of life or of the nature of employment ” 
These all have their influence in a minor way. Visual- 
izing the whole continent brings out major influences. 
It is only by getting out of the woods that the forest 
may be seen. 

Asia 

The summit of stature is found in China, 162.0 
centimeters, India 164.0 centimeters and Tibet, 162.5 
centimeters: and the lowest stature is found among 
the Negritos, 148,0 centimeters, and in the Malay 
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peninsula, 154.0 centimeters. The Mongolians and 
Siberians in the north have about the same stature 
as the Indo-Chinese and southern Indians in the 
south, 159.0 centimeters. Tall statures are found 
about the high plateaus of western Asia and this is 
less in the north and south as well as in Japan, and 
in the latter the stature is also about 159.0 centi- 
meters. The stature changes from 164.0 in northern 
India to 157.5 in southern India and 148.0 among the 
Negritos of southern India and the Malay peninsula. 
The Malays are closer to the Negritos in stature than 
any other people and the Indo-Chinese are closer to 
the Malays. These relations become more distinct 
when the peoples of the Pacific Islands are studied. 

Pacoto Islands 

The summit of stature in the Pacific Islands, is 
reached in certain groups of Polynesians where it is 
172.0 centimeters, and the extreme of low stature 
among the Negritos where it is as low as 139.7 centi- 
meters. A few small groups of individuals among 
the Australians have a stature of 185.0. centimeters. 
The stature of all the groups of Malays is 159.0 
centimeters and that of the Senoi or Sakai is 152.5, 
whereas the stature of the Negritos nearby is 148.0 
centimeters. The Senoi or Sakai are so manifestly 
crosses between the Malays and Negritos that their 
stature is easily explicable. There are two distinct 
types among the Polynesians, the European and the 
Malay, and there are two distinct groups of stature, 
the one at 161.0 centimeters and the other at 172.0 
centimeters, with no intervening groups between 165.0 
and 170.0 centimeters. The stature of the Melane- 
sians is 161.5 centimeters and the stature of the Aus- 
tralians is 167.0 centimeters. The latter shows the 
European influence through the ^‘Hairy Men.’^ 
G-roups of hairy men are found in a broad zone from 
Russia to Australia, with remnants in Japan and the 
Philippines. 

There is tall stature in Asia about the great pla- 
teaus bordering on Persia and Turkey, and small 
stature toward the Arctic and Tropic zones, with 
smaller statures in the Pacific Islands among the 
Negritos and. Malays. The Malays are mixtures of 
the Asiatic, Negrito and European. There is tall stat- 
ure among the Polynesians and Australians, with 
less tall stature among the Melanesians. The Poly- 
nesians are mixtures of the Europeans, Malays and 
Melanesians with more European than other stocks, 
and the Australians are mixtures of the Melanesians, 
Malays and Eij^ropeans with more of the Negroid 
than other stocks. In Australia there is apparently 
a tall negro element different from the Negrito. This, 
however, may be more apparent than real. 


Afbica 

The summit of stature in Africa is found among 
the Bantus of eastern Africa, along the upper Nile 
region and among the great lakes, as well as in North 
Africa,* where the group average of 185 centimeters 
is not uncommon and in one group of Somalis the 
stature is 185.3 centimeters. Low stature has its 
extreme among the Negrillos and Bushmen, with a 
low of 130.0 centimeters for the former and of 142.5 
centimeters for the latter. The median for 102 
groups of North Africa and 48 groups of East Africa 
is 171.0 centimeters which is the same as that of the 
Bantus. The median for 21 groups of Negrillos is 
147.5 centimeters. Between the extremes of high and 
low stature are the Bushmen, 156.0, True Negroes 
161.0, Berbers 164.0, and Bantus mixed with True 
Negroes 166.5 centimeters. K one approach the 
Negrillos from any side there is a gradual transition 
from a high to a low stature and other changes 
accompany this, from the True Negro on the west, 
the Bantu on the east, the Hottentot and Bushman 
on the south, and the Europeanized Hamitic and 
Semitic Negroid on the north. 

Tall stocks have been coming into Africa from 
Asia and Europe throughout histoiie time and 
probably before, and these stocks have mixed with 
the Negroes to produce the tall peoples of Africa. 
The tropic conditions in central Africa have dwarfed 
the True Negro into the Negrillo, and the True 
Negro has also become dwarfed. 

North America 

North America is divided into five parts, Eskimo, 
Canada, United States, Mexico and Central America. 
There is a gradual increase in stature from the 
Eskimos through Canada to the United States, and 
a sudden decrease through Mexico to Central Amer-^ 
ica. The summit of stature is reached among the 
Winnipeg Indians of Canada, 180.2 centimeters, and 
the Dakotas, 178.0 centimeters, and Apaches, 176,2 
centimeters, in the United States. Low stature has 
its extreme among the San Bias Indians of South 
America. Starr gives the stature of 2,276 Mexican 
and Central American Indians as 157.5 centimeters. 
The low stature towards the arctic and tropic zones 
in North America indicates as elsewhere that those 
zones do not favor tali stature. 

South America 

Stature in South America has its summit in Pata- 
gonia, where several groups attain the stature of 
185.0 centimeters. Other groups of Patagonians 
average between 171.0 and 175.0 centimeters. Proba- 
bly tall members of the tribe were measured in the 
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groups witli statures of 185.0 centimeters. Low stat- 
ure lias its extreme among the Aymaras, Quechuas 
and Machigangas of the interior tropic zone and 
.among the Fuegians at the southern extremity of 
South America towards the arctic zone. We have 
something si-milar to this condition in Africa in the 
low stature of the Negrillo in the jungles, high 
stature in the southeast, and low stature in the south 
among isolated groups of Bushmen and Hottentots. 
Steppes, pampas and fertile regions in temperate 
.zones produce high statures. J ungle and infertile 
cold regions produce low statures. This is but an 
expression of the fittest for each region, who survive. 

Old AimsEiCAK Whites of Virginia 

For the past few years I have been making a study 
of the Old Americans in Virginia, and in this study 
have measured several thousand men, women and 
children from Tidewater, Piedmont and Mountain 
sections of the state. There is a difference in the 
stature of the Tidewater section on the one hand and 
the Piedmont and Mountain sections on the other. 
The stature from all three sections is 173.7 centi- 
meters, The tallest group is that of the leading 
farmers of Albemarle County in the Piedmont sec- 
tion of the state where the stature is 176.2 centimeters 
with extremes of 165.1 and 190.4 centimeters, and 
the smallest group is from Tidewater where the sta- 
ture is 170.7 centimeters with extremes of 160.6 and 
181.6 centimeters. 

The tall stature in the Piedmont and Mountain 
sections of the state may be the result of the stock 
from which they were derived. The Scotch, or 
Scoteh-Irish as they are called, have been traced 
through Pennsylvania, Virginia, North Carolina, Ten- 
ne^ee, Kentucky, Missouri and to the Pacific Coast. 
They were pioneers in the colonial period and acted 
as a buffer between the Indians and the colonists on 
the Atlantic seaboard. Later they aided largely in 
the settlement of the west. They have been the 
tallest men of the United States. During the Eevolu- 
tion Virginia tarnished some of the tsdlest men of 
the army in Morgan’s Rangers, and such pioneers as 
Washington, Jefferson and Marshall, who were over 
six feet tall; during the War between the States the 
tallest soldiers were from Kentucky, the sons of Vir- 
ginia, and during the World War the tallest soldiers 
came from Mssouri. CaJifomia is celebrated for its 
tall men. 

The tall stature of Piedmont and Mountain may be 
the result of other factors , than the stock of people, 
but this is one factor. The small stature of Tide- 
water may be partly the result of malaria and dysen- 
tei^ in the earlier colonial period, leaving a sturdier 


and stockier kind, and the moving out of the tall 
active, restless pioneer into the open spaces of the 
west where they joined the Scotch in maintaining 
the tall stature. A long experience among the moun- 
taineers showed me their tall stature, and the recent 
measurements confirmed it. The examination and 
measurement of several hundred mountain children 
showed their superior physique. They had no mal- 
nutrition and they proved to be the best developed 
of all Virginia children so’ far measured. 

The University of Virginia Free Dispensary pro- 
vided the examination of some poor whites from 
Charlottesville and the surrounding district. The 
stature is 172.9 centimeters with extremes of 157.6 
and 187.1. This is a heterogeneous group, although 
the extremes are not so great as in the morgue sub- 
jects measured at autopsy in the Charity Hospital, 
New Orleans, where the stature was 171.1 centimeters 
and the extremes 157.0 and 190.0 centimeters. Is 
the submerged tenth made up of extremes? The low 
stature of this group may be the result of disease 
or malnutrition, but the stature is not so low as that 
of the business men of Charlottesville, which is 171.0 
centimeters, with extremes of 160.6 and 180.0 centi- 
meters. This is a group comparable in social position 
with the Albemarle farmers, living in the same com- 
munity,’ and with equal if not better opportunity for 
proper nourishment. It has been recognized that 
clerks are smaller than laborers and merchants than 
farmers. This is a difference of type and not the 
result of nourishment. The tall, active, restless 
pioneer develops the country, then the small, quiet, 
sedentary citizen builds towns and conducts its busi- 
ness. The pioneer may develop business, but usually 
lives in the country and the small man is left in the 
city. This is the selection by the fittest for what is 
for their best good. 

A comparison of soldiers and students shows a 
difference in stature in favor of the students of abotct 
3 centimeters. The students have a stature of 174.2 
centimeters with extremes of 160.2 and 189.7 centi- 
meters, and the soldiers have a stature of 171.0 cen- 
timeters with extremes of 152.0 and 191.0 centimeters. 
The students were University of Virginia men over 
20 years of age, and the soldiers were engineers of 
the Truck Camp near-by also over 20 years of age. 
The students were more of the hypermorph type 
which is taller, whereas the soldiers were more of the 
mesomorph type which is not so tall. 

Summary 

Tropic jungle life has an infiuence that decreases 
stature, and so has Arctic cold and waste. In each 
there is difficulty in procuring proper food, and dis- 
comfort in the extreme. 
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The active life of the temperate zone with its com- 
forts and abundant food supply produces the tallest 
statures. 

The greatest extremes of small stature are found 
among the Negrillos of Central Africa and the 
Aymaras of Central South America, in the jungles of 
excessive heat and poor food supply. Next to these 
come the Eskimos, Lapps and Siberians, with ice and 
excessive cold and poor food supply. On the other 
hand, • the littoral and southern Baltic regions in 
Europe, the western part of Asia, eastern Africa, and 
the plains and pampas of the Americas with their 
active life, abundant food supply and temperate 
climate produce the tallest statures. 

Certain stocks may move into areas for which they 
are not fitted and remain for a time, and such con- 
ditions exist throughout the world to-day where 
recent movements of peoples have taken place, but 
ultimately there is a survival of the stock best fitted 
for the environment, and the unfitted stocks disap- 
pear by amalgamation, eradication or dispersal. 

Sea areas and probably sea food have an influence 
in reducing stature. The present Mediterranean 
peoples and the primordial British have small statures 
and so does Japan, yet they came from taller conti- 
nental stocks. The Central Americans and Fuegians 
are smaller than the continental peoples near-by. 
The Malays and southern Asiatics are smaller than the 
peoples of the interior of the continent. Other in- 
stances might be cited. 

There is some evidence that the seaboard statures 
of the United States are less than those of the in- 
terior, but other factors enter here. 

Looked at in its broadest sense, environment molds 
the individual, selection retains the fittest under dif- 
ferent environments, and heredity carries on the 
results. 

R. Bennett Bean 


THE FUNCTIONS OF SECTION M— 
ENGINEERING" 

From time to time during the ages of his develop- 
ment man has accidentally discovered or invented 
various devices and processes that have enabled him to 
raise hhnself above the level of the rest of the animal 
kingdom, to better cope with the forces of nature and 
to adapt himself to his environment. With slowly 
accumulated experience he improved and developed 
these devices and processes until they came into gen- 
eral use among his fellows. Each forward step in 

1 Address of the vice-president and chairman of the 
Section of Engineering, American Association for the 
Advancement of Science, Nashville, December, 1927. 


man’s ascent has been thus marked by some epoch- 
making discovery that expanded his power and im- 
proved his status. Doubtless from the beginning some 
men more than their fellows were endowed with 
powers of observation, deduction and ingenuity, and 
it is to them that the real progress of the race has 
been due. To such men various types of construction 
work were intrusted, and their experience and knowl- 
edge were passed on from generation to generation by 
a kind of apprenticeship and by word of mouth. 
Master craftsmen were thus developed who possessed 
some knowledge of materials and the design and con- 
struction of structures. It \vas from such ancestors 
that the modern engineer sprang. 

Naturally with advancing knowledge of science, the 
work of the engineer — as the master craftsman came 
to be called — was profoundly affected. The uncertain- 
ties of his work were reduced and gradually anal3d;ieal 
methods with reliable scientific data replaced the 
method of trial and error, although, alas ! the latter is 
still employed in an altogether unjustifiable degree by 
engineers and by many industries. Frequently in the 
solution of an industrial problem it is necessary to 
guess because of the indeterminate nature of the prob- 
lem. If one continues to guess as the problem recurs, 
it indicates a low order of intelligence and foresight 
among those who are responsible for the answer. 

As a class engineers are now more concerned with 
the adaptation of existing knowledge to their needs 
than with the extension of knowledge. Occasionally 
their needs are such that they are, perforce, led to ex- 
plore somewhat the boundaries between the known and 
the unknown, but they are generally content if this 
process develops empirical relations that satisfy for 
the moment their peculiar requirements or if some dif- 
ficulty in design or operation is temporarily met. 
While for a time empirical methods may be sufficient,, 
sooner or later every engineer and every industry wiDi 
recognize the necessity for precise knowledge of proc- 
esses and materials and for exact methods of analysis 
that can only be supplied through the aid of the fun- 
damental sciences. No industry can feel secure until 
it is fully aware of the scientific basis of its various 
activities. Accretions to knowledge result from scien- 
tific research and developments in industry follow the 
adaptation of such knowledge through industrial re- 
search. Upon the combined result of scientific and 
industrial research depends the progress of civilization 
and the improvement of man’s status. 

Until recently men responsible for the design and 
construction of structures and for the control of in- 
dustry were trained as apprentices and their effective- 
ness depended upon their natural adaptability for 
such work and their practical experience. The devel- 
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opment of scientific and technical education has, how- 
ever, greatly modified the training of such men and it 
has increased their efficiency. The advancement of 
science has been so rapid during recent years that now 
even the best product of a technical school is only mod- 
erately well equipped to avail himself of the latest 
achievements of physicists, chemists and other special- 
ists in the fundamental sciences. More and more the 
engineer must work in close cooperation with those 
concerned with these sciences, and, for certain classes 
of work, his own training will need to be greatly mod- 
ified and expanded. 

The dawning of a professional consciousness among 
American engineers dates from the organization of the 
American Society of Civil Engineers in 1852, This 
society was designed as a medium for enlarging the 
acquaintanceship among engineers and for the inter- 
change of professional knowledge and experience. In 
1852 there were few men other than civil engineers 
and military engineers who were engaged in activities 
of an engineering nature. There were millwrights, the 
antecedents of the mechanical engineer, who were 
versed in the installation and utilization of machinery, 
but a class consciousness among such men that would 
raise them above the level of the artisan had not yet 
developed. The rapid expansion of knowledge of the 
physical sciences and of industry that began in the 
latter half of the nineteenth century, increased the 
need for men competent to meet the expanding prob- 
lems of industry and so specialized the work of the 
engineer that various divisions of the profession soon 
came to be recognized. It was inevitable that such 
specialization would develop a need for the organiza- 
tion of additional societies designed to promote the 
interests of these newer divisions of engineering and 
of the men concerned with them. Thus, the American 
Institute of Mining Engineers, whose name was re- 
cently changed to the American Institute of Mining 
and Metallurgical Engineers, was organized in 1871, 
the American Society of Mechanical Engineers in 
1880, and the American Institute of Electrical Engi-‘ 
neers in 1884. While these four organizations, which 
have come to be called the “founder societies,” have 
taken leadership among engineering organizations, it 
m interesting to note that one society, the Western So- 
ciety of Engineers, was organized in 1860, soon after 
the founding of the American Society of Civil Engi- 
neers. With the continued and rapidly increasing 
knowledge of science and its applications to the engi- 
neering industries, there has been during the present 
century a tremendous expansion in the number of 
specialized national engineering organizations, such as 
the American Society of Refrigerating Engineers, the 
American Society of Heating and Ventilating Engi- 
neers and the Institute of Radio Engineers and of 


local clubs and societies until there are now, I am told, 
over six hundred engineering societies of all kinds in 
the United States. 

In 1874, Articles of Incorporation of the American 
Association for the Advancement of Science were 
granted by the commonwealth of Massachusetts. The 
purpose of the association, as defined by the constitu- 
tion adopted on December 29, 1919, is “to promote 
intercourse among those who axe cultivating science in 
different parts of America, to cooperate with other 
scientific societies and institutions, to give a stronger 
and more general impulse and more systematic direc- 
tion to scientific research and to procure for the labors 
of scientific men increased facilities and a wider use- 
fulness,” In 1881 the association organized Section 
D, to promote interest in mechanical science; in 1885 
the name of this section was changed to Mechanical 
Science and Engineering; in 1912 the section name 
was again changed to Section D (Engineering), and 
in 1919, when the new constitution was adopted, the 
old section became known as Section M (Engineering). 

The functions of Section M have never been clearly 
defined. Presumably it was organized to promote the 
knowledge of engineering and to advance the interests 
of engineers, thus placing engineering in a class with 
those sections of the association that represent the fun- 
damental sciences. Engineering, however, can not be 
classed as a fundamental science, although it is con- 
cerned with the application of such sciences to the con- 
structive and industrial arts. It has often bcicn char- 
acterized as an applied science, although the term 
would seem to be a misnomer, for there is no other 
science than pure science. 

The manner in which the section can promote ef- 
fectively the interests of engineers is by no means 
clear. When one considers the infinite variety of en- 
gineering associations that already exist it seems un- 
likely that Section M will function effectively if it is 
simply one of over six hundred engineering societies, 
each having very much the same aims. The mechanical 
engineer will pledge his allegiance to one or more na- 
tional and local associations that are devoted to the 
particular interests, and especially to the technique, 
of his own profession; and so with the adherents of 
each of the other divisions of engineering. Ho profit 
will accrue from the continued multiplication of en- 
gineering associations; in fact, engineers generally 
recognize that the profession has already gone too far 
in the organization of national professional societies 
and that it would be a very great advantage to them 
if the number of such organizations could be greatly 
reduced. Apparently Section M has generally been 
considered as simply a non-spCcialized technical so- 
ciety with functions similar to those of any other en- 
gineering society. So long as this conception of the 
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purpo&es of the section exists it is inconceivable that 
it will occupy a position of any importance in the 
minds of engineers. Unless, therefore, its character- 
istics can be so modified that it occupies a place among 
its sister organizations that is unique, it has no justi- 
fication for continued existence. 

As has already been explained, the engineer is con- 
cerned with the adaptation of existing knowledge to 
the needs of the constructive arts; while the funda- 
mental scientist is concerned with the advancement of 
learning through scientific research, and is rarely in- 
terested in the practical application of the results of 
his work. Because of the nature of their professional 
duties very few engineers find the time or the oppor- 
tunity to keep abreast of the advances in abstract 
knowledge after the completion of their formal train- 
ing, and, as a consequence, they are unacquainted with, 
if not positively indifferent to, the newer developments 
in science that might revolutionize their own work if 
these developments could be quickly assimilated and 
adapted to use. 

There is, then, an opportunity for Section M to oc- 
cupy a place of peculiar usefulness as the common 
meeting ground of the creators of scientific knowledge 
and of those who adapt such knowledge to the use and 
benefit of manlsind. I would, therefore, suggest that 
a serious effort be made to so modify the aims of the 
section that it will effectively promote the association 
of scientists and engineers, and enable the latter to 
voice his scientific needs and his achievements in adapt- 
ing science to industry, and the former to, attempt to 
forecast the possible practical applications of some 
new theory that has been recently developed or of a 
discovery which, if it can be made useful, will be revo- 
lutionary in its character. I recognize the difficulties 
that are inherent to this plan but I hope that they 
may be overcome. Under such an arrangement it 
would seem to me that the programs for the section 
meetings might very properly include papers pre- 
sented by representatives of the different divisions of 
engineering that will present the latest applications 
of scientific knowledge in each of these divisions, and 
by the exponents of the fundamental sciences that will 
present and interpret the possible applications of the 
latest discoveries in the several sciences. The advan- 
tages of such programs would seem to be obvious for, 
as has already been explained, the older societies are 
generally more concerned with the technique of engi- 
neering than with its theoretical or fundamental scien- 
tific basis. 

In addition to programs for the meetings of Section 
M, such as I have just’ described, it would seem desir- 
able that the American Association for the Advance- 
ment of Science foster the publication of a journal 
that will endeavor to present in a popular form the 


latest scientific data and discoveries with suggestions 
of their possible applications, so that engineers and 
those who are responsible for the management of our 
industries may more quickly than formerly have access 
to and utilize such information. 

If, therefore. Section M can in some manner estab- 
lish a bond of interest and sympathy between engi- 
neers and scientists so that the former will become 
more scientific and the latter more practical, the future 
of the section will become secure. 

Charles Russ Richards 

Lehigh University 


EUGENE ALLEN SMITH 

Eugene Allen Smith became State geologist of 
Alabama on April 18, 1873, and served continuously 
in that capacity until his death on September 7, of 
this year, or more than fifty-four years^ service. 
Mchael Tuomey was the first State geologist, ap- 
pointed to the place when the State Legislature of 
1847--48 created the department, with final approval 
on January 4, 1848. However, from the results 
accomplished by the Smith survey, it would seem 
that Eugene Allen Smith was also the Geological 
Survey of Alabama. He did not write all its reports, 
but he certainly dominated the entire program and 
policy of the survey. He published some very long 
and detailed accounts of Alabama’s natural resources, 
to which almost all of his writings were confined, but 
most of his contributions were in the form of short 
and concise accounts, rather than exhaustive mono- 
graphs. Eurthermore, his writings cover a wide 
variety of subjects from the oldest Voeks in the crys- 
talline area to the recent sands at the seashore; from 
the metals to clays and sulphur; from agriculture to 
gold mining. In addition to his writings which 
found their way into print, he must have issued 
thousands of volumes in the form of letters and 
reports. No matter how unimportant the sample or 
the inquiry, it was his habit of sending back a cour- 
teous and complete reply. The office is filled with a 
tremendous mass of correspondence, including many 
volumes of copies made by presses in the days before 
carbon paper and the typewriter. 

Eugene Allen Smith was bom at Washington, 
Autauga County, Alabama, October 27, 1841, the son 
of Samuel Parrish and Adelaide Julia (Allen) Smith. 
On Ms mother’s side Ms ancestry is traceable back 
to Governor WilHam Bradford through Allyns, 
Phelps, Bishop, Fitch, Walcott and others. He at- 
tended the private school at Prattville and entered 
the public schools of PMladelphia at the age of 11. 
His work in the PMladelphm schools was a great 
inspiration to him, and in Ms own words: read 
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three or four pages of Latin each day just because 
my instructor liked for me to do so.” It was also 
in Philadelphia that he composed and edited ^‘The 
Hal£« Yankee Boy ” several copies of which have been 
preserved. This interesting newspaper consisted of 
a double sheet or four pages, filled with excerpts 
from various sources, and on a wide variety of sub- 
jects. These were carefully lettered in ink and com- 
prise one of the many clever and original ideas which 
filled his life. It was during this period between 
the Prattville schools and college that he developed 
a passion for carving. He used a penknife with 
amazing dexterity, as is attested to by the numerous 
articles left in his personal effects. Perhaps his most 
beautiful work was done on peach seeds, while some 
very nice things were done in wood. His designs 
were original and artistic, and the craftsmanship 
inspired. 

At the age of nineteen he entered the junior class 
at the University of Alabama, where he received the 
A.B. degree in 1862. In April of that year all of 
the members of Ms class were sent to various parts 
of the state as instructors for drilling recruits. He 
was sent to Greenville and enlisted in Company K, 
the company wMch he was drilling, as a private. He 
was later elected a second lieutenant in tMs company, 
and was later detailed by President Davis as state 
captain and instructor in tactics at the University 
of Alabama. He served in tMs capacity from Decem- 
ber, 1862, until April, 1865. Somehow the war and 
its heavy blow to the South had not entirely upset 
Ms life and plans, and he managed to go to Germany 
in October, 1865, to continue Ms studies. He spent a 
few months at the University of Berlin, a similar pe- 
riod at Gottingen and then went to Heidelberg. Prom 
the latter university he received the degrees of master 
of arts and doctor of pMlosophy summa cum laude, 
in 1868. While in Europe he spent Ms summers in 
travel, and, as would be expected, allowed the art 
galleries to consume a good bit of that time. Usually 
on these jaunts he was accompanied by some of Ms 
fellow students, ^Mot because of their interest, but 
because they were on allowances also !” 

Upon Ms return to America in December, 1868, he 
went to the UMversity of Mississippi as assistant pro- 
fessor of chemistry, and was associated with the geo- 
logical survey of the state, wMeh was under the 
charge of Eugene Woldemar Hilgard. There can be 
no doubt but that Hilgard instilled in him much of 
Ms interest in geology. His first work was embodied 
in Ms report on the Mississippi bottoms. He re- 
mained at the University of Mississippi until May, 
1871, when he was elected professor of chemistry and 
^eralogy in the UMversity of Alabama. He was 
instructed by the trustees of the uMversity to spend 


such time as was not required by Ms duties as a pro- 
fessor in the university to the study of the natural 
resources of the state, which he did at his own ex- 
pense. It might be said in. passing that the Univer- 
sity of Alabama has always taken the lead in this 
important work. 

In 1873 the Legislature passed an act “To revive and 
complete the Geological and Agricultural Survey of 
Alabama,” and made a special appropriation of $2,200 
for the purchase of an ambulance, team and other 
eqMpment. In addition to this, the sum of $800 was 
appropriated for chemical apparatus for the analysis 
of soil and ores, and $500 annually for a period of 
ten years for the expenses of the survey. Eugene A. 
Smith was appointed state geologist, to receive no 
compensation since Ms salary as a professor in the 
university was regarded as being sufficient remunera- 
tion for the added duties. During this decade he was 
assisted by Henry McCalley, of Huntsville, who gave 
his services to the work of the survey gratuitously. 
Much of the state was visited, and the results in- 
corporated in the rather detailed reports of progxess, 
and many shorter contributions which wore published 
in various scientific journals. 

He devoted the first part of this period to the 
metamorphie region, studying the formations at that 
time thought to be Pre-Cambrian, Later, he gave 
considerable attention to the coal and iron regions of 
the present Birmingham district, calling attention for 
the first time to the vast areas underlain by coal. The 
brown ores of Bibb, Shelby, Talladega and Calhoun 
Counties received all the consideration given iron ores 
since red ores were regarded as too low grade to be 
used as a source of iron. During the latter part of 
this decade, he was appointed special agent in the 
division devoted to cotton culture, for the 1880 census. 
TMs work carried Mm into the Coastal Plain country 
for Ms first intimate glimpse of the wonderful sections 
along the Alabama and Tombigbee Bivers. In ad- 
dition to Ms reports for the census, he published Ms 
very fine and comprehensive “Report for 1881-82, em- 
bracing an account of the agricultural features of the 
State.” All this had been accomplished on an ap- 
propriation of $500 annually! 

In 1883 the wonderful work of the survey prompted 
the legislature to increase the annual appropriation to 
$5,000. TMs made it possible to do more efficient 
work, and to accomplish even greater results. Mc- 
Calley was given general charge of the Warrior Coal 
Meld, while Smith delved into the problems of the 
younger formations of the state, a work which per- 
haps gave Mm his greatest accomplishment and cer- 
tainly Ms greatest enjoyment. Many field seasons 
were spent in the Coastal Plain region, and seyeral 
reports record the results. 
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In 1891 the annual appropriation of the survey was 
increased to $7,500 and the work continued to enlarge 
and expand, and grow in importance. Reports ap- 
peared more frequently and on a greater variety of 
subjects. Smith had a large and important share in 
all this work, besides being charged with all adminis- 
trative duties. With the natural enlargement of the 
work, the legislature in 1919 increased the annual ap- 
propriation to $12,600, where it remained until his 
death. His fast increasing duties as state geologist 
made it necessary for him to give up his work in 
the university in 1913, and he was made professor 
emeritus, and subsequently devoted all his energies to 
the work of the survey. For the first time in 1906 the 
state gave financial support to the state geologist, and 
$1,500 was designated as his salary. This was in- 
creased*, over his protest, to $4,000 in 1919. His plea 
was that if there was anything available, he wanted 
it for the survey and not for himself. As the result 
of his final request of the legislature, the annual ap- 
propriation was increased to $50,000, and his survey 
was assured of adequate support for the first time in 
its history. The final passage of this bill was re- 
corded during the first day of his fatal illness, but he 
had full knowledge of its successful voyage through 
the law-making channels. 

His quarters at the University had evolved from 
a small laboratory in the basement of Wood’s Hall, 
and later the lower floor of Garland Hall, to the hand- 
some building which bears his name. This structure 
was completed in 1910, and houses the survey and 
the museum, with the departments of geology and 
biology occupying parts of the wings. He made the 
building and its surroundings the beauty spot of the 
campus, using his full knowledge of flowers and 
shrubbery to the very best advantage. Thus in the 
midst of an environment his very own, he was stricken 
on August 29 while at the breakfast table with an 
internal malady and had to be taken to the hospital 
for an immediate operation. The operation was 
successful, but his vitality was too low to allow him 
to recover from the shock. He succumbed at 4:30 
P. M., on September 7, and was buried the following 
afternoon. 

He was a life member of the American Association 
for the Advancement of Science, and was vice-presi- 
dent and chairman of Section E (Geology) in 1904 
and elected again in 1926, which he declined because 
of his age. He was appointed honorary commissioner 
at the Paris Exposition in 1878 ; was a member of the 
council of the Geological Society of America from 
1892^95, vice-president in 1906 and president in 1913 ; 
was honorary life-member of the American Institute 


of D^Iining and Metallurgical Engineers and received 
numerous other honors during his long and colorful 
career. Perhaps one of the greatest honors and dis- 
tinctions came from the law makers of his own state, 
when he was named specifically in the statutes as 
state geologist. His resignation could only have been 
received by the State Legislature. 

He always took an active interest in all of the 
affairs of the university, appearing at all its func- 
tions, especially the athletic contests. He would never 
go into enemy territory to a football game, saying 
“there is trouble enough at home without going away 
to hunt for it !” He enjoyed most the baseball games 
in which there was an abundance of base hits. The 
university loses one of its most loyal friends. 

His bibliography carries more than 120 entries, 
which comprise about 5,000 pages, with hundreds of 
maps and illustrations. His contributions have been 
as valuable as voluminous, and his further achieve- 
ment in directing the complicated affairs of the survey 
in such a way as to keep it intact for more than half 
a century and amply providing for its future consti- 
tutes an accomplishment which stands on its own 
merits. 

The phenomenal development of the mineral indus- 
tries of Alabama, which accompanied the progress of 
the work of the survey, must have given him a great 
deal of pleasure and satisfaction, but he never gave 
voice to any such emotion. The annual production 
of coal had gone from almost nothing to over 20,000,- 
000 tons. Industrial plants emerged from the hill- 
sides like mushrooms, and great mines and quarries 
were everywhere. He was directly responsible for the 
location of the cement plant at Spocari, near Demop- 
olis, and he and Watt T. Brown brought about the 
establishment of the Ragland plant. These proved 
that cement could be successfully made in Alabama, 
and the growth of this industry has been remarkable. 
Surely his reward was in watching this progress in 
the development of the state he loved and for which 
he had devoted his hf e, without ever a thought of 
himself. He died, poor in this world’s goods, but rich 
in its honor. His achievements had won for him the 
love and respect of all who knew him. His simple 
and beautiful life, his modesty and genial nature en- 
deared him to his associates as “The Little Doctor.” 
He had outlived all his contemporaries, passing from 
this life with the full knowledge that he had done 
everything he could for his work and for the state, 

Wauteb B. Jones, 
State Geologist 

Alabama 
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SCIENTIFIC EVENTS 

THE LONDON SCHOOL OF HYGIENE AND 
TROPICAL MEDICINE 

A iSTEW department lias been added to the London 
School of Hygiene and Tropical Medicine for an ad- 
vanced course in bacteriology and immunology. A 
house has been secured for the purpose in Gordon 
Square, over the school in Endsleigh Gardens, and 
students will be prepared for the new diploma in 
bacteriology of London University. It will be opened 
next month, and the course of study will include the 
bacteriology of public health and of industry. 

Another new department is to be opened in connec- 
tion with the school, at the National Institute for 
Medical Research, at Hampstead, for special instruc- 
tion in epidemiology and vital statistics. Other im- 
portant developments are contemplated in the activi- 
ties of the institution, but these can not be carried out 
until the completion of the new school, towards which 
the trustees of the Rockefeller Foundation gave $2,- 
000,000. Good progress is being made with the build- 
ing, which is being erected in Bloomsbury, near the 
British Museum, and, although it is not expected to be 
finished until 1929, it is hoped that a part will be 
ready for occupation by October of this year. In the 
new building the school will be one of the most impor- 
tant institutions in the world for research into various 
problems relating to health, both in temperate and 
tropical climates. * The training of students in general 
public health work will be an outstanding feature of 
its activities, and, with a department which will act as 
a coordinating center for research in different coun- 
tries, the school is expected to have a world-wide in- 
fluence in the promotion of public health services. 

Steps are also being taken to provide more efidcient 
clinical teaching in tropical diseases, and an important 
proposal associated with the future work of the school 
relates to the erection of a hospital for tropical dis- 
eases. Such an institution is regarded as an urgent 
necessity, and it is hoped to raise sujBdeient funds to 
provide a suitable building in close proximity to the 
new school. 

FREE PUBLIC LECTURES ON MEDICAL 
* SUBJECTS 

The faculty of medicine of Harvard University 
offers a course of free public lectures on medical sub- 
jects, to be given at the medical school on Sunday 
afternoons, beginning January 8 and ending March 25, 
1928. The lectures will begin at four o^clock. 

January 8 . — Maintaming physical efficiency by work and 
play: Norman W. Feadd, instructor in 
physical education. 

J anuary 15. — Ga>s powomng^ electric shock and drownmg : 


Dr. CEcm K. Drinker, professor of physi- 
ology and assistant dean of the School of 
Public Health. 

January 22.— laws of the heart: Dr. Alfred C. Red- 
field, assistant professor of physiology. 
January 29,— The importance of diet in the treatment of 
anemia: Dr. George R. Minot, clinical 
professor of medicine. 

February 5. — Aptitude measwements in vocational gui- 
dance: Johnson 0 ^Connor, in charge of 
the human engineering department, Gen- 
eral Electric Company, West Lynn. 
February 12. — The child meets the family: Dr. Hal- 
LOWELL Davis, assistant professor of 
physiology. 

Februaiy 19. — Infantile paralysis: Dr. Wii^liam L. Ay- 
■ • cock, associate in preventive medicine and 
hygiene. 

February 2 6. — Restoration of function in the mouth ard 
teeth as a health measure: Dr. Fred A, 
Beckford, professor of prosthetic den- 
tistry. 

March 4. — Brain disorders from the surgical standpoint: 

* Dr., Gilbert Horrak, instructor in sur- 

gery. 

March 11, — Cancer: Dr. Daniel F. Jones, associate in 
surgery. 

March 18.— health aspects of canned food: Henry 
M. Loomis, secretary of the National 
Cannera' Association, Washington, D. 0* 
March 25,— conditions in Equatorial Africa con- 
trasted with those in countries where sani- 
tation prevails: Dr. Eioiiard P. St'kono, 
professor of tropical medicine. 

At Stanford University Medical School the forty- 
sixth courses of popular ’medical lectures will be given 
at Lane Hall on alternate Friday evenings as follows: 

January 13. — Psycho-analysis: Dr. James L, Whitney. 
January 27. — Infantile paralysis: Dr. Bussell Van Ars- 
DALE Lee. 

February 10. — Cults, quacks and cures: Dr. Edgar L. 

GHiCREEST. 

February 24. — Chmese medicine: Dr. Emmet Bixford. 
March 9. — Protection against tuberculosis: Dr. Fred- 
erick Eberson. 

'M.sj:<Al 2Z, —Prevention of heart disease: Dr. William 
Dock. 

OFFICERS OF THE AMERICAN CHEMICAL 
SOCIETY 

In addition to the election of Dr. Samuel Wilson 
Parr, professor of industrial chemistry at the Uni- 
versity of Illinois, president of the American Chem- 
ical Society, W. D. Bigelow, director of the research 
laboratories of the National Canners' Association, was 
reelected a director of the society from the fourth 
district and E, C. Franklin, professor of chemistry in 



January 6, 1928] 


SCIENCE 


11 


Stanford University, was again chosen a director from 
the sixth district. 

The following were elected conncillors-at-large : 
Edward Mallinckrodt, Jr., vice-president of the Mal- 
linckrodt Chemical Works, St. Louis; Professor Harry 
N. Holmes, head of the department of chemistry in 
Oberlin College; Treat B. Johnson, professor of 
organic chemistry at Yale University. 

Balloting for the fourth conncillor resulted in a tie 
between William J. Hale, director of oiganic chemical 
research, Dow Chemical Company, Midland, Mich., 
and Joel H. Hildebrand, professor of chemistry in 
the University of California. The tie will be broken 
by vote of the society's council at the meeting in St. 
Louis early in April, 

The election of officers of the professional divisions 
of the society was also announced. 

Division of Industrial and Engineering Chemistry — 

E. J. McKay, Kew York, chairman; R. E. Wilson, 
Whiting, Ind., vice-chairman; E. M. Billings, Roches- 
ter, N. Y., secretary-treasurer. 

Paint and Varnish Division— W. T. Pearce, Fargo, 
N. D., chai/rman; P. E. Marling, Dayton, Ohio, vice- 
chairman; E. W. Boughton, New York, secretary- 
treasurer. 

Division op Agricultural and Food Chemistry— P. C. 
Blanck, Washington, chairman; R. 0. Roark, Washing- 
ton, vice-chairman; 0. S. Brinton, Philadelphia, secre- 
tary. 

Division of Biological Chemistry— P. E. Howe, Wash- 
ington, chairman; M. X. Sullivan, Washington, sec- 
retary. 

Division op Cellulose Chemistry — ^L.. E. Wise, Syra- 
cuse, N. Y., chairman; J. L. Parsons, Erie, Pa., vice- 
chairman. 

Division of Chemical Education— B. S. Hopkins, Ur- 
bana. 111., chairman; H. R. Smith, Chicago, vice-chair- 
man; R. A. Baker, Syracuse, N. Y., secretary; J. L. 
Wood, St. Louis, assistant secretary; E. M. Billings, 
Rochester, N. Y., treasurer. 

Fertilizer Division — ^E. W. Magruder, Norfolk, Va., 
chairman; W. H. Ross, Washington^ vice-chairman; 
H. C. Moore, Chicago, secretary. 

Division op History op Chemistry — ^L. C. Newell, Bos- 
ton, chairman; T. L. Davis, Cambridge, Mass., sec- 
retary, 

D^e Division — M. L. Crossley, Bound Brook, N. J., chair-i 
man; E. B. Bolton, Wilmington, Del., vice-chairman; 
H. T. Herrick, Washington, secretary. 

Organic Division — W, L. Evans, Columbus, Ohio, chair- 
man;^, 0. Whitmore, Evanston, lU., secretary. 
Division op Oas and Fuel Chemistry — ^A. C, Fieldner, 
Pittsburgh, chairman; S. P. Burke, New York, vice- 
chairman; 0. 0. Malleis, Pittsburgh, secretary-trea- 
surer. 

Division op Medicinal Chemistry — A. W. Box, Detroit, 
chairman; F* Fenger, Chicago, vice-chairman; A. E. 
Osterberg, Rochester, Minn., secretary. 


Petroleum Division — J. B. Hill, Philadelphia, chairman; 

F. W. Padgett, University of Oklahoma, vice-chair- 
man; C. L. Johnson, Kansas City, secretary-treasurer. 
Sugar Division — F. J. Bates, Washington, chairman; F. 

W. Zerban, New York, secretary-treasurer. 

Division op Water, Sewage and Sanitation Chemistry 
— S. E. Coburn, Boston, chairman; W. D. Collins, 
Washington, secretary. 

Rubber Division — H. L. Fisher, New York, chairman; 
A. H. Smith, Akron, Ohio, vice-chairman; H. E. Sim- 
mons, Akron, Ohio, secretary -treasurer. 

Division op Colloid Chemistry — H. B. Weiser, Hous- 
ton, Texas, chairman; F. E. Bartell, University of 
Michigan, secretary, 

OFFICERS OF THE AMERICAN ASSOCIA- 
TION FOR THE ADVANCEMENT OF 
SCIENCE 

A PULL account of the Nashville meeting of the 
American Association for the Advancement of Science 
by the permanent secretary will be printed in the 
issues of Science for January 27 and February 3. 
Officers were elected as follows : 

Pfesident 

Henry Fairfield Osborn, president of the American Mu- 
seum of Natural History. 

Vice-presidents and Chairmen cf the Sections 
A — Mathematics: R. C. Archibald, Brown University. 

JB — Physics: P. W. Bridgman, Harvard University. 

C — Chemistry: 0. E. K. Mees, Eastman Kodak Company. 
D — Astronomy: J. S. Plaskett, Dominion Astrophysical 
Observatory, Victoria, B. C. 

B — Geology and Geography: Frank Leverett, University 
of Michigan. 

P — Zoological Sciences: M. F. G-uyer, University of Wis- 
consin. 

G, — Botanical Sciences: C. E. Allen, University of Wis- 
consin. 

H — Anthropology: Fay-Cooper Cole, University of Chi- 
cago. 

1 — Psychology: H. C. Warren, Princeton University. 

M — Engineering: R. L. Sackett, Pennsylvania State Col- 
lege. 

N — Medical Sciences: A. J. Goldforb, College of the City 
of New York, 

0 — Agriculture: 0, A, Mooers, University of Tennessee. 
Q — Education: Truman L, Kelley, Leland Stanford Uni- 
versity. 

Secretaries of Sections 

Sect. A (Math.) : C. N. Moore, University of Cincinnati. 
Sect. N (Med.) ; H. Austin, University of Pennsylvania. 
Sect. H (Anthrop.) : C. H. Danforth, Stanford University. 

Members of the Council 
A. H. Compton, University of Chics^o. 

Austin H. Clark, Smithsonian Institution: 
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Members of the Exerniwe Committee 
Jolm Jolmston, U. S. Steel Corporation. 

David R. Curtiss, Northwestern Dniversity. 

Committee on Grants 

Kail KeUerman, Bureau of Plant Industry. 

W. S. Adams, Mount Wilson Observatory. 

Board of Trustees of Science Service 
J. McKeen Oattell. 

Fimnce Committee 
A. L. Day (reelected). 


SCIENTIFIC NOTES AND NEWS 

Dr. H. J. Muller, professor of zoology at the Uni- 
versity of Texas, has been awarded the $1,000 prize of 
the American Association for the Advancement of 
Science for his paper on “The Effects of X-radiation 
on Genes and Chromosomes,” read at the Nashville 
meeting. 

At the meeting of the Geological Society of Amer- 
ica held in Cleveland from December 29 to 31 the 
Penrose gold medal of the society was conferred upon 
Professor Emeritus T, C. Chamberlin, of the Univer- 
sity of Chicago, in recognition of his distinguished 
contributions to geology. 

Sir Ernest Ruthereord, Cavendish professor of 
experimental physics and* director of the Cavendish 
Laboratory at the University of Cambridge, has been 
elected a foreign associate member of the French 
Academy of Sciences. He was already a corresponding 
member of the academy. 

The council of the British Physical Society has 
awarded the Duddell medal for 1927 to Dr. P. E. 
Smith, F.R.S., director of scientific research at the 
Admiralty. This naedal is given annually for work in 
connection with the development of scientific instru- 
. ments or of materials used in their manufacture. 

C. Tate Regan, director of the British Museum 
{Natural History), and Dr. F. A. Bather, keeper of 
the department of geology in the museum, have been 
elected as honorary members of the Yorkshire Philo- 
sophical Society. 

Professor P. Koebe, of Leipzig, has been elected a 
member of the Saxon Academy of Sciences. 

The King of Belgium will confer upon M. Brail- 
lard, the president of the technical commission of the 
Union International de Radiophonie, the decoration of 
Chevalier of the Order of Leopold in recognition of 
his services to the cause of radio broadcasting. 

Processor Edwin G. Boring, director of the psy- 


chological laboratory at Harvard University, has been 
elected president of the American Psychological Asso- 
ciation. 

Dr. Marshall H. Saville, professor of American 
archeology at Columbia University, was elected presi- 
dent of the American Anthropological Association at 
the annual meeting held at Andover, Mass. 

Miss Alice C. Evens, of the U. S. Hygienic Lab- 
oratory, Washington, was elected president of the 
Society of American Bacteriologists at the recent an- 
nual meeting in Rochester. Miss Evens is at present 
confined to a hospital with Malta fever, acquired 
during experimentation on the disease. 

Dr. C. Macfie Campbell, professor of psychiatry 
in the Harvard Medical School, has been reelected 
president of the Massachusetts Society for Mental 
Hygiene. 

At the annual meeting of the Royal Academy of 
Medicine in Ireland, Sir William Taylor was elected 
president, and Louis L. Cassidy, the secretary for 
foreign correspondence. 

At its annual meeting in Chicago in November, the 
American Society of Animal Production elected E, W. 
Sheets, chief of the division of animal husbandry of 
the U. S. Bureau of Animal Industry, president 
H. T. Gramlich, head of the department of animal 
husbandry, University of Nebraska, was made vice^ 
president, and James R. Wiley, professor of animal 
husbandry, Purdue University, secretary-treasurer. 

President Coolidge has approved senate joint reso- 
lution no. 48 and senate joint resolution no. 49, pro- 
viding for the filling of two vacancies on the board 
of regents of the Smithsonian Institution by the ap- 
pointment of the Hon. Charles Evans Hughes and Dr. 
John C. Merriam. 

Dr, William J, Hale, director of organic research 
of the Dow Chemical Company and past-chairman of 
the division of chemistry and chemical technology of 
the National Research Council, has been appointed 
chairman of a committee of the division to foster 
cooperative researches between industries and aca- 
demic institutions. This cooperative plan was insti- 
tuted by Dr. Hale while he was chairman of the divi- 
sion. 

The newly-organized economic committee of the 
League of Nations has appointed a subcommittee to 
prepare a program of inquiry into the economic em- 
ployment of the riches of the sea. This committee 
will consist of Sir Sydney Chapman (Great Britain), 
M. Serruys (France), M. Jahn (Norway) and Mr. 
Ito (Japan). The main object of this inquiry is to 
decide whether and under what conditions, and in 
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what waters, the production of marine fauna might be 
organized. 

In honor of Dr. Marston Taylor Bogert, professor 
of chemistry at Columbia University and first Car- 
negie professor in international relations, the Czecho- 
slovak Prague Rotary Club recently gave a dinner at 
which Professor Bogert delivered an address on 
^^Chemistry and War.” 

Professor Gordon H. True, of the animal hus- 
bandry division at the University of California, was 
the guest of honor at the annual dinner of the Amer- 
ican Society of Animal Production at the Saddle and 
Sirloin Club, Chicago. 

A DINNER was recently given in New Orleans in 
honor of Dr. Isaac M. Cline, meteorologist in charge 
of the New Orleans headquarters of the U. S. Weather 
Bureau, at which R. C. Watkins, vice-president and 
general manager of the Southern Pacific Lines, pre- 
sented to Dr. Cline, on behalf of his company, a 
bronze tablet eulogizing his services in connection with 
the recent Mississippi Valley flood. 

Dr. Walter M. Brickner is relinquishing the edi- 
torship of the American Journal of Surgery with the 
December issue. Dr. Brickner has conducted this 
journal since its establishment twenty-three years ago. 

The following joined the scientific staff of Biologi- 
cal Abstracts during 1927 : Dr. Ezra Allen, Mr. Frank 
Haimbach, Dr. Nellie M. Payne, Dr. Oran Raber, Dr. 
George Hume Smith. The other members of the cen- 
tral editorial staff are: Dr. Mary Jones Fisher, Dr. 
Frederick V. Rand and Dr. J. R. Schramm. 

Dr. Ludlow Griscom, who recently resigned as 
assistant curator of ornithology in the American Mu- 
seum of Natural History, has been appointed research 
curator of zoology in the museum of comparative 
zoology at Harvard University, and not assistant di- 
rector as has been incorrectly reported. 

Dr. John Ryan Deverbux, of Chevy Chase, Md., 
has been appointed medical director for the Catholic 
Near East Welfare Association, and will leave for 
Europe within a few days to make a survey of sani- 
tary and public health conditions in the Balkans for 
the association. 

Dr. Thomas Stockham Baker, president of the 
Carnegie Institute of Technology, in Pittsburgh, ex- 
pects to spend six weeks in Europe during February, 
March and April, to organize plans for the Second 
International Conference on Bituminous Coal at Pitts- 
burgh. 

G. Proctor Cooper sailed from New York on De- 
cember 3 for Central America where he will make a 
jstudy of forest conditions and eoUect specimens of 


woods and plants for the Yale School of Forestry, the 
New York Botanical Garden and the Field Museum 
of Natural History. The trip is made possible 
through the cooperation of the three institutions and 
of the United Fruit Company. 

Dr. William Teelease, retired professor of botany 
at the University of Illinois, has returned from a half- 
yeaPs stay in the European herbaria, where he has 
been accumulating data for a monograph on the 
American Piperaceae or true peppers. 

Dr. Kurt Koffka, formerly professor of psychol-* 
ogy at the University of Giessen and now holder of 
the William Allan Neilson chair of research at Smith 
College expected to arrive in the United States on 
January 3 and will begin his work after the Christmas 
holidays. Dr. Alexander Mintz, Russian psychologist, 
who is to be research associate to Dr. Koflka, has al- 
ready arrived, together with Richard E. Hill, another 
research assistant. 

Dr. John W. Evans, F.R.S., left England on 
November 18 for Egypt and Palestine to undertake 
geological work for the Egyptian government and for 
the Zionist Board. 

Dr. Jasper C. Barnes, dean and head of the de- 
partment of psyfehology and education of Maryville 
College, will give courses in psychology in the Uni- 
versity of Wyoming during the next summer quarter. 

The fourth Ludvig Hektoen lecture of the Billings 
foundation of the Institute of Medicine of Chicago 
will be given by Dr. Francis Peyton Rous, of the 
Rockefeller Institute, January 27, at the City Club, on 
“The Genesis of Gallstones.” The fourth Lewis linn 
McArthur Lecture of the Billings Foundation wiU be 
given February 24, by Dr. Frank C. Mann, of the 
Mayo Clinic, Rochester, Minn.,, on “Experimental 
Peptic Ulcer.” 

Dr. Franklin C. MoLean, professor of medicine 
in the University of Chicago, addressed the Milwaukee 
Academy of Medicine on November 22, on “Some 
Problems in Edema.” 

Professor Einar Htlle, of the department of 
mathematics of Princeton University, lectured on 
December 9 and 15 at the Bartol Research Founda- 
tion, on “Boundary Problems in Differential Equa- 
tions with Special Reference to their Application to 
Schrddinger^s Wave Equation.” Professor Arnold 
Dresden, of the mathematical department of Swarth- 
more College, will give a lecture on January 10 at 
the foundation on “Special Devices used in the Solu- 
tion of Problems by the Matrix Mechanics.” 

Tribute was paid to the memorj of a former U. S. 
Forest Service official, Major Frank A, Fenn, by the 
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United States Geographic Board at its November 
meeting, by naming for h im a monntain in the Bitter- 
root Range in northern Idaho. Benn Mountain lies 
within the Selway National Forest, near Kooskia, 
Idaho, where Major Fenn spent the last years of his 
life. 

Dartmouth's new dormitory, being constructed on 
Tuck Drive at Hanover, will be known as '^Gile Hall'' 
in memory of the late Dr. John M. Gile, who was for 
many years dean of the Dartmouth Medical School 
^d a trustee of the college. 

Nature notes that on December 23 occurred the cen- 
tenary of the death of Robert Woodhouse, the Cam- 
bridge mathematician, who was successively Lucasian 
and Plumian professor and was also the first director 
of the Cambridge Observatory. 

De. Walter Le Cohte Stevens, emeritus professor 
of physics at Washington and Lee University, died on 
December 29, aged seventy-nine years. 

Dr. Relief Stephen Holway, emeritus professor 
of physical geography at the University of California, 
died on December 2. 

Dr. Harry N. Gardiner, professor emeritus of phi- 
losophy at Smith College, was struek'by an automobile 
on December 29 and died a few hours later. Dr. 
Gardiner was seventy-two years of age, 

De. J. a, Kjernan, chief of the tuberculosis eradi- 
cation division of the U. S. Bureau of Animal In- 
dustry, died on December 13, aged fifty-four years. 

Dr. Albert Robin, professor of pathology and hy- 
giene at Temple University, died on December 23 in 
the fifty-fourth year of his age. 

According to Nature^ Professor Archibald Liver- 
sidge, emeritus professor of chemistry in the Univer- 
sity of Sydney, who died on September 26, leaving an 
estate of the value of £46,000, bequeathed to the Uni- 
versity of Sydney two sums of money, £2,000 and 
£500, towards a scholarship and for the advancemenet 
of science in Sydney, respectively. Other bequests in- 
dude £1,000 and £500 to Christ's College, Cambridge, 
towards a scholarship and a research lectureship in 
chemistry, respectively; £1,000 to the Royal School of 
Mines, towards a scholarship; £500 each to the Royal 
Society of New South Wales and to the Australasian 
Association, and also to the Chemical Society of Lon- 
don, towards research lectureships in chemistry, as 
well as a further £100 and his unpublished papers on 
scientific and chemical matters. 

Among the public bequests willed by the late Mrs. 
Marrvat, of Dundee, is £200,000 for the foundation of 
traveling scholarships in engineering, electricity, aero- 


nautics and music, to be open to natives of Scotland 
only, and to be known as ''Sir James Caird's traveling 
scholarships." 

UNIVERSITY AND EDUCATIONAL 
NOTES 

Yale University's two-year drive for a $20,000,000 
addition to its endowment fund ended on December 31 
with the goal exceeded by $810,000. 

Following the assumption of the duties of his office 
by the new dean of the Medical School of the Univer- 
sity of California, Dr. Langley Porter, it was deter- 
mined by the board of regents that all departments of 
the medical school be brought together on Parnassus 
Heights, San Francisco. This means that those medi- 
cal school activities now conducted within a few de- 
partments on the Berkeley campus, such as phaima- 
cology, biochemistry, bacteriology, etc., will be trans- 
ferred to San Francisco as rapidly as space to 
accommodate them on Parnassus Heights becomes 
available. 

Professor F. J. Sievers, head of the department of 
soils at the State College of Washington and chief of 
the division of soils at the Washington Agricultural 
Experiment Station, has been elected director of the 
Massachusetts Agricultural Experiment Station, at 
Amherst, with duties beginning February 1. 

G. C. Shaad, professor of electrical engineering at 
the University of Kansas, has been appointed dean of 
the school of engineering and architecture. 

B. M. Gonzales, head of the department of animal 
husbandry in the Philippine College of Agriculture, 
has been appointed acting dean of the college. 

C. E. Lampman, of the University of Wisconsin, 
has been appointed head of the poultry department at 
the University of Idaho. 

Dr. Otto Rahn, formerly head of the dairy physics 
department in the agricultural experiment station at 
Kiel, Germany, has been appointed professor of bac- 
teriology in the Cornell Agricultural College. 

Dr. Peter Kronfeld, of Yienna, until recently an 
assistant in the eye clinic of Professor Josef Muller, 
has been appointed assistant professor of ophthalmol- 
ogy at the University of Chicago. The appointment 
of Dr. Kronfeld is the first research appointment 
made under the Kuppenheimer Foundation, for which 
Mr. Louis Kuppenheimer recently gave the University 
of Chicago $250,000. 

The following appointments have been made at the 
. University of California: G. B. Harris, assistant in 
anthropology; T. W. Koch, assistant in geology, and 
Beryl Kautz, assistant in paleontology. 
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Dr. a. K. Macbeth, reader in chemistry in the de- 
partment of science at the University of Oxford, has 
been appointed professor of chemistry in the Univer- 
sity of Adelaide, South Australia. 


DISCUSSION AND CORRESPONDENCE 

THE PERIOD OF GESTATION IN THE 
MONKEY, MACACUS RHESUS 

So far as we know, there is no exact record on the 
length of the period of gestation in any primate other 
than man; hence the following report of mating and 
parturition in Macaeus rhesus will prove of interest. 

For over a year the female in question had been 
found to menstruate regularly in cycles of 26 days. 
The successful mating took place from the ninth to 
the twelfth day after the beginning of the last men- 
strual period and just before the leucocyte count of 
the vaginal content had reached zero. This is also 
about the tiilie at which Comer (1923) and Allen 
(1927) had found ova in the Fallopian tube of the 
same species of monkey. For theoretical reasons, 
therefore, it is almost certain that conception took 
place within the three-day period when the female 
was left with the male. A male rhesus was born 
almost exactly six lunat months after conception. 

From the fourteenth to the thirty-seventh day after 
conception the vaginal content of the prospective 
mother showed slight admixture of red blood cells. 
This phenomenon is regarded as the ‘^placental sign,” 
discovered by Long and Evans (1920) in the rat and 
interpreted as slight leakage from the developing 
placenta. In the rat the sign is infallible. The 
finding of a slight bleeding under similar conditions 
in the monkey arouses the hope that an easily ascer- 
tainable sign may be found in the first six weeks of 
human gestation. After the disappearance of the 
erythrocytes there followed a period of massive 
vaginal leucoeytosis. 

Details concerning the phenomena outlined above 
will be discussed in a fuller account to appear else- 
where. 

Carl G. Hartman 

Carnegie Institution op Washington, 

Baltimore, Maryland 

THE FLOODS OF 1927 IN THE MISSISSIPPI 
BASIN 

The flood of 1927 whether measured by the volume 
of water carried, the area overflowed or the economic 
loss produced was the greatest of recorded history in 
the Mississippi Basin. 

A full account is given by H. C. Frankenfield and 
others in a Monthly Weather Eeview Supplement, 
The setting for the flood was produced by heavy rains 
that fell as far back as the second week of August, 


1926, over Kansas and Oklahoma and thence eastward 
to and including the greater part of the Ohio Valley. 
These rains so thoroughly saturated the soil through- 
out the middle drainage of the Mississippi that 
further heavy rains coming in September and Octo- 
ber, 1926, caused general and in some cases destruc- 
tive floods in the drainage above Cairo, 111. The 
distribution of the rainfall from August to December, 
1926, was such as to keep the main river and its 
tributaries at relatively high stages in a season when 
stages are normally low. Superposed on these con- 
ditions a record-breaking flood occurred in the Cum- 
berland River late in December, 1926, continuing 
until early January, 1927, and thus the foundation 
was laid for a serious spring flood in the Mississippi, 
conditioned only upon the amount and distribution 
in time and space of the rains of January to April, 
both inclusive. It so happened that heavy rains fell 
in March and April and in such sequence as to pro- 
duce a catastrophic flood in the lower Mississippi , 
Valley. The rains of the third and fourth week of 
January, 1927, started a flood wave in the Ohio which 
continued down-river to New Orleans, reaching that 
place in 38 days. This was the second of a series 
of flood waves that passed down the river during the 
interval January-June, 1927, due to heavy rains in 
the middle drainage area. After the middle of March 
heavy rains feU between the mouth of the Des Moines 
and the mouth of the Ohio and during the last week 
of the month heavy rains also feU over the Missouri 
Valley south of Omaha, especially over the Kansas 
and Osage basins. These and other rains resulted in 
a crest stage at Cairo, 111., of 52.8 feet on March 25 
and that stage was followed by the maximum crest 
of 56,4 feet on April 20, and by lesser crests of 44.0 
feet on May 19 and 49.7 feet on June 8. The char- 
acteristic feature of the 1927 flood was a series of 
flood waves as indicated by the data just given for 
Cairo, 111. Higher stages than those recorded would 
have been experienced had the levees held. 

The report' contains an estimated stage that would 
have been recorded had the levees held all along the 
line. It also submits and discusses the maximum 
possible stage on the main river under the most 
favorable conditions. Space does not permit touch- 
ing in detail upon these phases of the subject. 

The progress of the several flood waves was accu- 
rately forecast by the Weather Bureau, at least a 
week, and, in some eases two weeks, in advance; the 
unique service, however, was furnished when the 
necessity arose of forecasting the depth of the wave 
of crevasse water that passed overland through the 
Atehafalaya Basin to the Gulf of Mexico. In the* 
absence of a contour map for Louisiana, one had to 
be constructed, over-night, so to speak, by the New 
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Orleans Weather Bureau Of8.ce. By the aid of this 
map the Bureau was able to give timely warning of 
the flooding of parts of the Atehafalaya Basin and 
towns therein that never before in the 200 years since 
settlement of the region had been reached by flood 
waters. 

A. J. He^strt 

DIVISIONS OF THE DECORAH FORMATION 

studying the stratigraphy and paleontology of 
the Ordovician Deeorah formation in northeastern 
Iowa, it has been found advisable to divide the forma- 
tion into three members, here named and defined. 
The lowest of the three, the Spechts Ferry member, 
has as its type locality the ravine southwest of the 
G. M. and St. P, railroad station of Spechts Perry, 
Dubuque County, Iowa, at which place the eight and 
one half feet of shales and interbedded limestones 
form a lithologic unit lying above the “Platteville” 
limestone; the ^Tlatteville” of Iowa does not include 
the uppermost beds of the typical Platteville of south- 
western Wiseonsm. The Spechts Ferry member in- 
cludes the *%lass rock” and overlying shales at the 
top of the t 3 rpieal Platteville. The member is of 
latest Black River (Watertown) age. 

The middle member of the Decorah formation, here 
named the Guttenberg, consists of about fifteen and 
one half feet of brownish, fine-textured limestone at 
its type section in the bluff of the Mississippi River 
just northwest of the town of Guttenberg, Clayton 
County, Iowa; northward from this locality this lime- 
stone grades into shale. In northwestern Illinois the 
Guttenberg is the '^oil rock” member at the base of 
the Galena formation. 

In the N. W. of sec. 35, T. 96 N., R. 4 W., the 
Guttenberg limestone is overlain by sixteen feet of 
calcareous shale and argillaceous limestone that con- 
stitute the type section of the top member of the 
Decorah, here named the Ion member. The type 
locality is about a mile southwest of the hamlet of 
Ion, Allamakee County, Iowa. The Ion beds become 
more argillaceous to the northward, more calcareous 
to the southeastward. 

The limestones of the two upper members of the 
Decorah have been irregularly dolomitized in the 
southeast part of their Iowa outcrop. The Gutten- 
berg and Ion members are of basal Trenton (Rock- 
land) age. 

The Deeorah formation thus consists of three mem- 
bers, in descending order, the Ion, Guttenberg and 
Spechts Ferry members, the type localities of which 
have been designated. 

G. Maeshall TCav 

CSOLtJHBIA ITNIVERSITT 


A DAYLIGHT METEOR 

I READ with interest the two notes that appeared 
in SciEN-CE, entitled “A Daylight Meteor ” the one 
of William L. Bryant which appeared in the issue of 
July 22, 1927, and that of Frederick H. Getman of 
October 14, 1927. These recall a daylight meteor 
which I saw in May, 1890. 

I was working in a gravel pit at Maxwell, near 
Des Moines, Iowa, when my attention was drawn to 
a streak of bright red which dashed from 15 degrees 
west of the zenith toward the northeast, like a streak 
of lightning out of a clear sky, for there was not a 
cloud in sight. I called other workers^ attention to 
it, all concluding that it alighted six or eight miles 
about north of us—when the papers the next day gave 
an account of its falling 400 miles distant, in northern 
Minnesota. The papers also stated that it exploded 
just before reaching the ground, and that the concus- 
sion caused by same broke out all the window lights 
in several small settlements in the vicinity of where 
it fell. 

This meteor left a trail of smoke (and dust?) be- 
hind it which drifted about in the sky all the rest of 
the afternoon, not having settled at dark that night. 
This streak of smoke first appeared in a straight line 
along the line the meteor had fallen, then became 
wavy, showing different currents of air acting 
upon it. 

ALBEEa? B. H.MGAX 

Indian Field Service, Arizona 

INTERFERENCE? 

While on a large forest fire on the Columbia 
National Forest in Washington, August, 1927, an 
unusual optical phenomenon was observed sliortly 
after noon one day. The sky was clear save for the 
smoke column from the fire. This column was very 
compact, so much so that the upper protuberances 
had the appearance of burnished metal and the disc 
of the sun was not discernible through the smoke. 
The angle of the sun with respect to the observer 
was slightly below the top of the smoke column. On 
the N or NNW side of the top of the column there 
was a broad band of black. This band did not quite 
touch the smoke column, there was a narrow ribbon 
of blue sky visible in between, but it extended out- 
ward for several hundred feet, assuming that it was a 
mile or mile and a quarter distant. The band did 
not appear to he a shadow, there could have been 
nothing behind it hut blue sky yet it seemed as opaque 
as a strip of black cloth hung in the sky. It is un- 
fortunate that a camera was not available as it proba- 
bly would have photographed with good definition. 
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Perhaps someone can explain the optics of this odd 
phenomenon. 


A. Gael Simson 


QUOTATIONS 

DR. F. A. BATHER 

In February next, after forty years’ service in the 
British Museum (ISTatural History), Dr. F. A. Bather 
retires from the post of keeper of the department of 
geology. His vigorous and cheery personality will 
be missed by geologists visiting the museum no less 
than by his colleagues. Educated at Winchester and 
Oxford, he joined the staff of the British Museum in 
1887 as assistant in the department of geology and 
was placed in charge of the echinoderma. After be- 
coming assistant keeper, and later deputy keeper, he 
succeeded Sir Arthur Smith Woodward as keeper of 
the department in 1924. Dr. Bather was elected F.R.S. 
in 1909 ; was awarded the Lyell medal by the Geolog- 
ical Society in 1911; has been president of section C 
of the British Association and of the Museums Asso- 
ciation; he is now president of the Geological Society. 
Dr. Bather’s original work on the paleontology of the 
echinoderms has gained Mm a world-wide reputation, 
and amongst the distinguished paleontologists of to- 
day he stands in the front rank. His memoirs and 
papers are too well known to need mention here; not 
only are they models of scientific method, but also they 
possess a literary charm seldom found in the writings 
of scientific authors. 

In his presidential addresses to section C of the 
British Association at CardifE (1920), and to the Geo- 
logical Society last February, Dr. Bather dealt in a 
masterly manner with the. principles of paleontology, 
and his listeners felt that those addresses were worthy 
of Huxley. Dr. Bather does more than look on fossils 
from the point of view of a morphologist and evolu- 
tionist; as is so well shown in his “Caradocian Cys- 
tidea of Girvan,” he regards them as animals which 
once lived, and endeavors to correlate form with func- 
tion, morphology with physiology. For several years 
Dr. Bather contributed the section on Echinoderma to 
the Zoological Record; although these are masterpieces 
of bibliography and analysis, one can not avoid a 
feeling of regret that so much of his time was taken 
away from original research. In another direction, by 
the active interest wMeh he has taken in the work of 
the Museums Association, Dr. Bather has rendered 
good service to Ms country; he has contributed many 
papers to the association’s journal dealing with the 
preparation and exhibition of specimens and other 
matters of importance to the curators of provincial 
museums. After his release from the cares and re- 
sponsibilities of office, all who know Dr. Bather, 


whether personally or only from his writings, will fer- 
vently hope that leisure and health will enable him to 
continue for many years Ms splendid work in paleon- 
tology. — Nature, 


AMENDMENTS TO THE INTERNA- 
TIONAL RULES OF ZOOLOGICAL 
NOMENCLATURE 

Upon unanimous recommendation by the Interna- 
tional Commission on Zoological Nomenclature, the 
International Zoological Congress, wMch met at 
Budapest, Hungary, September 4r“9, 1927, adopted 
a very important amendment to Article 25 (Law of 
Priority) wMch makes tMs Article, as amended, read 
as follows {italicised type represents the amendment; 
Roman type represents the old wording) : 

Article 25. — The valid name of a genus or species can 
be only that name under which it was first designated on 
the condition: 

(a) That {prior to January 1, 1931) this name was 
published and accompanied by an indication, or a defini- 
tion, or a description; and 

(b) That the author has applied the principles of 
binary nomenclature. 

(c) But no generic name nor specific name, published 
after December 31 j 1930, shall have any status of 
availability (hence also of validity) under the Buies, 
unless and until it is published either 

(1) with a summary of characters (seu diagnosis; seu 
definition; seu condensed description) which differentiate 
or distinguish the genus or the species from other genera 
or species; 

(2) or with a definite bibliographic reference to such 
summary of characters (seu diagnosis; seu definition; 
seu condensed description). And further 

(3) in the case of a generic name, with the definite 
unambiguous designation of the type species (seu geno- 
type; seu autogenotype ; seu orthotype). 

The purpose of tMs amendment is to inMbit two 
of the most important factors wMch heretofore have 
produced confusion in scientific names. The date, 
January 1, 1931, was selected (instead of making the 
amendment immediately effective) in order to give 
authors ample opportunity to accommodate them- 
selves to the new rule. 

The commission unanimously adopted the following 
resolution : 

(a) It is requested that an author who publishes a 
name as new shall definitely state that it is new, that 
this be stated in only one {i.e,, in the first) publication, 
and that the date of publication be not added to the 
name in its first publication. 

(b) It is requested that an author who quotes a 
generic name, or a specific name, or a subspecific name, 
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shall add at least onee the author and year of publica- 
tion of the quoted name or a full bibliographic reference. 

The foregoing resolution was adopted in order to 
inhibit the confusion which has frequently resulted 
from the fact that authors have occasionally published 
a given name as “new’^ in two to five or more different 
articles of different dates — ^up to five years in excep- 
tional cases. 

The three propositions submitted by Dr. Franz 
Poehe, of Vienna, failed to receive the necessary 
number of votes in commission to permit of their 
being recommended to the Congress. Out of a pos- 
sible 18 votes for each proposition, Poche’s proposi- 
tion I received 9 votes, II received 6 votes, and III 
received 7 votes. 

Zoological, medical and veterinary journals 
throughout the world are requested to give to the 
foregoing the widest possible publicity in order to 
avoid confusion and misunderstanding, 

C. W. Stiles, 
Secretary to Commission 


SPECIAL ARTICLES 

A NOTE ON THE CHROMOSOMES OF MOINA 
MACROCOPA 

Banta and Brown^ have shown that this cladoceran 
as well as certain others may be induced to increase 
the number of males by crowding parthenogenetie 
mothers. In order to study chromosomal evidence, 
several hundred parthenogenetie and sexual females 
have been sectioned. The most favorable time for 
observing the chromosomes is just before and after 
the eggs are laid. 

The nucleus of the young egg is characterized by 
a number of deeply-staining granules, which increase 
in number and size until they fill the nucleus except- 
ing a thin space beneath the membrane. This sub- 
stance is not chromatin, as it does not react to chro- 
matin stains after fixation in Gilson’s fluid. Shortly 
before the eggs are laid, the mass breaks up into very 
fine granules, forming a homogeneous material which 
extends to the nuclear membrane. It gradually loses 
its staining properties until it appears relatively 
faint. At this stage there appears near one side a 
small, faintly-outlined spindle with a few irregularly 
shaped bits of chromatin within it. At about this 
time the nuclear membrane begins to dissolve, and 
the granular substance mingles with the yolk. In it 
very small, apparently ellipsoid chromosomes appear, 
and at a little later stage a well-defined spindle 
appears at the periphery of the egg, lying usually at 
right angles to the egg membrane. 

iBanta, A M. and Brown, D. A 1923, Some data 
on control of sex in Cladocera, Eugenics, Genetics and 
the Family, VoL 1. 


After the egg is laid, the first division occurs; in the 
parthenogenetie egg without reduction in the number 
of chromosomes. In the sexual egg, the first matura- 
tion division results in the haploid number, which is 
11. The diploid number is 22 in both types of egg. 
In the eggs of crowded mothers which should produce 
a high percentage of males, no evidence has yet been 
obtained indicating that the male number of chromo- 
somes is haploid. Several such crowded mothers have 
been studied. 

The chromosomes have not been seen in the form 
of rods. They are too small to determine whether 
tetrads are formed in the maturation divisions. It does 
not seem that their nearly spherical shape can be ac- 
counted for by faulty technique, as the tissues in 
general are in excellent condition. 

With the exception of Schrader’s work,® the number 
of chromosomes reported for Cladocera is not more 
than 8 or 8-10. Schrader reports 24. The cln'omo- 
somes in Moina macrocopa have been previously 
studied, so far as the author can learn, only by Weis- 
mann and Isehikawa,^ who report 4 in the females 
of Moina paradoxa (now M, macrocopa) and M, 
rectirostris. 

The sperm cells in Moina macrocopa are extremely 
small in all stages, and thus far have yielded no 
satisfactory pictures of chromosomes* 

Carnegie Institution for Ezra Allen 

Experimental Evolution 

GENETIC EVIDENCE THAT THE CLADO- 
CERA MALE IS DIPLOID 

Cladocera males have long been supposed to be 
diploid in chromosome make-up. Because of the diffi- 
culty of Cladocera material for cytological study, not 
much evidence on this point has been produced. 
Chambers (1913, Biol. Bullj 25, p, 134) reported the 
male Simocephalus vetulus as having ^^considerably 
more than eight” chromosomes, which number he 
found in spermatogenesis. Miss Taylor (1914, ZooL 
^z.; 45, p. 21) gave 8 or 10 as the diploid number 
in male Daphnia pulex and 4 or 5 as the reduced 
number in spermatogenesis. In view of the much 
larger chromosome numbers, 24 in females, found in 
material of a Daphnia pulex type studied by Schrader 
(1925, Zeit. ind. Abs.-u. Vererbungslehre; 40, p. 1) 
and by Dr. Ezra Allen in Moina macrocopa (about 20 
in females) compared with the reports of these earlier 
workers, verification of the supposed diploid condition 
of the Cladocera male seemed desirable. 

We are now in a position to report genetical evi- 

2 Schrader, F. 1925. The cytology of pseudosexual* 
eggs in a species of Daphnia. Zeit. f. induktive Abstain** 
mungs- und Vererbungslehre, Bd. XL, Heft 1/2. * 

^Weismann, A., and Ischikawa, 0. 1891. TJeber die 
Paracopulation in Daphnidenei. Zodl Jahrl, Bd, 4, 
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dence on this point. Individual males of Daphnia 
longispina from three different lines which were 
known to be heterozygous for one or more mutant 
< 3 haracters were mated with (usually) 8 to 16 sexual 
egg bearing females of a stock known not to carry 
these (dominant) mutant characters. These sexual 
eggs hatch poorly but from four such crosses (aU of 
these crosses from which we have reared more than 
a single individual) we have had offspring of two 
classes — those with, and those without the mutant 
character. In two of these crosses, two dominant 
mutant characters were involved and segregation in 
the male occurred for both characters. 

Since it is obvious that chromatic reduction and 
segregation are not to be expected in a haploid male, 
the demonstration of segregation in these males con- 
stitutes genetic evidence that they are diploid. 

Arthur M. Banta, 
Thelma R. Wood 

Carnegie Institution 
OP Washington, 

Cold Spring Harbor, L. I. 

PENTATHIONIC ACID, THE FUNGICIDAL 
FACTOR OF SULPHUR 

In a previous paper (Young, ’22)^ it is pointed 
out that pentathionic acid is the fungicidal factor 
accompanying sulphur. It is further stated that this 
acid is a product of oxidized sulphur resulting only 
when oxygen and water are present. These earlier 
tests proved also that particulate sulphur is more 
readily oxidized and consequently more fungicidal 
than ordinary sulphur. This work was confirmed in 
the main by Tisdale ('25),^ and its practical appli- 
cation by Lee and Martin ('27).® The conclusions 
have been questioned by some English workers ('25).^ 

During the present summer, the writers continued 
this investigation with the aim in view of ascertaining 
the definite chemical relationship of the toxic factor 
oF^ sulphur to sulphur itseH and to determine the 
effect of certain factors influencing this relationship. 
We assumed at the outset that the conclusion reached 
by Ereundlich and Scholz ('22)® that pentathionic 
acid is a peptizing agent for sulphur made by the 

1 Young, H, C. The toxic property of sulphur. Ann, 
Mo. Bot. Gard. 9: 403-435, 1922. 

2 Tisdale, L. E. Colloidal sulphur : preparation and 
toxicity, Ann. Mb. Bot. Gard, 12: 381-418, 1925. 

3 Lee, H. Atherton, and J. P. Martin. The develop- 
ment of more effective dust fungicides by adding oxidiz- 
ing agents to sulphur. Science 66: 178, 1927, 

4 Discussion on ^^The fungicidal action of sulphur.^' 
Ann, of Apl. Biol. 13: 308-318, 1925. 

5 Preundlieh, H., and P. Scholz. TJeber hydrophobe 
und hydropMle Sole des Schwefels. Koll. Beih. 16: 234- 
266, 1922. 


reaction of HgS and SOg and confirmed by Kruyt 
('27),® the latter giving a simple diagram of the 
structure of the sulphur particle peptized by the 

H + 

pentathionic acid (S)Sg0g=2 4 .^ correct. In aU 

previous work it was generally supposed that pen- 
tathionic acid is peculiar to coUoidal forms of sul- 
phur. However, if a test for pentathionic acid (the 
ammoniacal silver nitrate test given in Mellar's Mod- 
em Inorganic Chemistry) is applied to sulphur the 
characteristic brown color develops and slowly changes 
to black. Hydrogen sulfide, or the sulfide ion, is the 
only sulphur compound that might give the same test. 
When flowers or flour of sulphur is treated with lead 
acetate, copper sulfate, or silver nitrate, no precipi- 
tate of the respective sulfides appears. Sulphur 
treated with ammoniacal copper sulfate gives no pre- 
cipitate even on standing; Hkewise, no sulfide ion is 
obtained when sulphur is treated with ammonium 
hydroxide for several hours. Moreover, known solu- 
tions of sulfite, sulfate or thiosulfate ions do not 
respond to the above test for pentathionic acid. It 
can only be concluded that ordinary forms of sulphur 
have associated with them pentathionic acid. Our 
tests showed further that the acid is adsorbed quite 
completely by the sulphur particle, so much so that 
none can be washed off, as can be done in the case 
of hydrophilic colloidal sulphur using a simple ultra 
filter. The ordinary particle of sulphur flour is 
hydrophobic, partly because , the pentathionic add is 
too small in amount to effect hydration to an observ- 
able extent. However, when pentathionic acid is 
added to amorphous sulphur, it, along with other 
factors, causes complete hydration. 

Strong ammonia destroys pentathionic acid if 
treated for some time, breaking it down to thiosulfate. 
Freundlich and Scholz used this treatment in deter- 
mining the acid quantitatively by titrating the thio- 
sulfate with iodine. They give the following reac- 
tions: 

2 (NH^) gSgOg + 6NH^OH 

(NH^)^S^03 + 4(irap + 3H^O + 4S . 

2(NHp^S^O^ + 6NH^OH -> 5(NHp + 3H^O 

On the other hand, strong ammonia does not com- 
pletely destroy the SgOg = ion on the sulphur particle. 
In this ease, we are not dealing with free penta- 
thionic acid but with strongly adsorbed SgOg= which 
is not free. Consequently, when the pentathionic acid 
test is used on ammonia-treated sulphur, the nega- 

« Kruyt, H. E- Colloids^' translated by H. S. Yan 
Kiposter. John Wiley & Son {Ine.) Page 238, 1927. 
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tive 856^= ion and the negative sulphur particle 
attract the positive Ag(NH3)2-i- ion which reacts with 
the SgOg = to form the characteristic compound which 
is in the end AggS. A parallel case of the difference 
of reactions from normal under conditions of power- 
ful adsorption is that a quantity of HCl sufficient to 
invert sugar will not do so when in a system adsorbed 
by charcoal. 

Since pentathionic acid is present on most forms 
of sulphur and such forms of sulphur show a degree 
of toxicity, it is reasonable to assume that the acid 
is, or contains, the toxic factor. A complete proof 
of this was obtained by freeing sulphur of this acid 
and testing it for toxicity. At the outset it was 
found that when pure pentathionic acid was treated 
with strong ammonia, then brought back to pH6, or 
even more acid with HCl, the spores of S, cinerea 
and V. inequalis germinated as freely as in the checks. 
When sulphur was treated with strong ammonia and 
brought back to pH6, immediate germination tests 
were positive, but the suspension soon became toxic. 
Sulphur in the presence of oxygen and moisture is a 
continual source of pentathionic acid until equilib- 
rium is reached. WTbien the reaction was kept be- 
tween pH7-7.5, the suspension was only slightly 
toxic. The oxidation of sulphur probably proceeds 
as follows: 


2 2 

SO +H SO^ 

w.WhX,:. 

5H S O, 2H + 3H O 

2 2 3 2 5 6 2 

In view of these reactions, which indicate the forma- 
tion of pentathionic acid at the expense of sulphur, 
oxygen, and water, and those showing the alternate 
breakdown of this acid by ammonia into ammonium 
thiosulphate and sulphur, ^he difficulty Preundlieh 
and Seholz experienced when trying to estimate pen- 
tathionie acid in the presence of sulphur can be 
explained. The reactions also account for the fact 
that although a solution of pentathionic acid with an 
added excess of ammonia fails to give a positive test 
for SgOQ=, the free sulphur thrown down as indi- 
cated in the step reactions develops sufficient 
to give a positive test on standing. This entire pro- 
cedure can account for the way ammonia gradually 
dissolves sulphur. 

Sulphur prepared from HgS and SOg is affiected 
by strong ammonia in the same way except that the 
ion is much more abundant, reacting more 
quickly to the pentathionic acid test and recurring 
more quickly after the sulphur has been treated with 
ammonia. 

Pure pentathionic acid is not so completely de- 


stroyed with bases such as Ca(OH)2, KOH, or NaOH,. 
These react directly, each forming the respective pen- 
tathionate which gives a positive test. They were 
non-toxic to the organism used but regained their 
toxicity when brought to pH6, or below, with HCL 
All the germination tests were made in hanging-drop 
cultures in Van Tieghen cells, and results are given 
in the table. 

Germination’ Tests with Various Types of Sulphur 


_ ^ . Germination Germination 

Treatment Cinerea V. inequalis. 




% 

% 

1. 

Pentathionic acid, .062% 

0 

0 

2. 

“ “ .03 % 

2 

trace 

3. 

.0075 

4 

5 

4. 

Pentathionic acid .03% + 




strong ammonia, then 
acidified to pH6 with 
HCl 

80 


5. 

Pentathionic acid .03% + 




CaOH then brought back 
to neutral pH7 with HCl... 

72 


6. 

Pentathionic acid .03% + 




CaOH then brought back 
to pH5 with HOI 

trace 


7. 

Check-distilled water to pH7 




with slight Ca(OH)^ 

80 

70' 

S. 

Ground flour of sulphur 




treated with strong am- 
monia then thoroughly 


washed with 0^ free water 

27 



9. Ground flour of sulphur 

washed with free water 

2 

1.6 



10. Ground flour of sulphur 
treated with Ca ( OH ) ^ 
then brought to 6.4 with 


HCl 5 

11. Ground flour of sulphur 
treated with gelatin to 
aid wetting trace 


It is quite evident from the above results that pen- 
tathionic acid is the toxic factor of sulphur and that 
this compound is quite sensitive to basic materials.. 
They further show ’that the natural oxidation and dis- 
solving of sulphur gives a continuous yield of pen- 
tathionie acid. Particulate sulphur oxidizes more* 
readily as would be expected in such systems, and 
consequently is more toxic. The results explain why 
failures occur with so many commercial dusts and 
sprays which have been made up more from the stand- 
point of spreading and sticking than maintaining 
toxicity, Basic compounds aid in spreading and! 
sticking but inhibit toxicity. 

H. C. Young 
Robert Willums- 
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GEOLOGY AND THE WORLD AT 
LARGER 

I HAVE no new discovery to announce nor shall I 
follow the precedent of reviewing the history of 
geology in part or in whole. Rather I shall ask you 
to step out of the procession and with me watch it 
go by. In brief, we shall try to see ourselves as 
others see us. Frankly, the picture is not flattering. 
To the world at large geology has taken a back seat. 
She has lost prestige as compared with other subjects 
of hum a n thought, and is serving neither herself nor 
the world as she can and ought. I believe the situa- 
tion is a challenge to geologists to take stock of where 
they stand and to again get into the procession in a 
place commensurate with the large human interest of 
the subject they represent. 

For the past eight years my associations have been 
mainly and very close with men outside the profes- 
sion — ^bankers, merchants, lawyers, judges, manufac- 
turers, bakers, butchers and candlestick-makers. Hun- 
dreds of these men call me by my first name and have 
told me how much they don^t know about geology 
and why. 

I live in a town where most of the leading men of 
all professions are conservative, in theology and other- 
wise. I do not think that they differ greatly from 
the leading business and professional men of other 
towns, and I feel that these men would be vastly 
enriched in their thinking by a clear knowledge of 
the larger findings of science in general and of geol- 
ogy in particular. 

How many members of your home chamber of 
commerce or your Rotary or Kiwanis or other service 
clubs, for example, have any clear idea of geologic 
time, a conception in which years and centuries sink 
into insignificanee that puts human history in its 
proper setting, or of the vast geologic changes the 
earth’s surface has undergone or of the story of life’s 
marvelous unfolding up the geologic ages as read in 
the rocks? My own conclusion is that not one in 
ten of the big men of my town, the men who own the 
big stores or manufacturing plants, who dominate its 
politics, who in a large measure have built and made 
the town what it is, have more than the vaguest idea 

1 Address of the vice-president and chairman of Sec- 
tion G — Geology, American Association for the Advance- 
ment of Science, Nashville, December, 1927. 
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of these things. They are not real and actual to 
them. They do not affect their thinking. 

More astonishing still I am convinced that the aver- 
age man of culture of fifty years ago had a better 
knowledge of these things than the man of culture 
to-day. Then, every person of culture had some 
knowledge of geology. It was widely taught in the 
‘^academies” of that day, using Dana’s ^^Briefer 
Story,’' Steele’s ^Tourteen Weeks,” and other works, 
and, here in Tennessee, Safford’s “Elements of Geol- 
ogy.” The fascinating writings of Hayden, Shaler 
and Eling, the memories of Lyell, the discussions and 
disputes of Marsh and Cope, were public property. 
Geology held a leading place in the museums. Some 
museums had little else than geologic material, partly 
because of the activity of Henry Ward in supplying 
this material. We were a new country with little 
knowledge of our own mineral resources, and the men 
who explored this new country and told us of its 
mineral wealth and earth secrets loomed large in 
public affairs. 

To-day geologic text-books have practically disap- 
peared from high schools and only a small propor- 
tion of those who go to college are exposed to this 
line of knowledge, and I am astonished to find how 
many of these appear to have missed inoculation and 
have forgotten about all they knew. Apparently, 
from what I have gathered from them, our text-books 
have become so largely a catalogue of facts that the 
great truths have been lost in the multitude of 
findings. 

Individually most of us are so engrossed in the 
necessary details of our work that we have all but 
lost sight of these great truths of which the world at 
large is blissfully ignorant and of which the world 
is woefully in need. Our work is no longer spec- 
tacular as once it was. It is slow, patient, plodding 
work, as of the research engineer or surveyor. And 
when our work does lead out into something interest- 
ing or thrilling, we feel that the world at large would 
not understand, and that by the time we had explained 
the whole matter so ^that it would understand the 
thrill would have worn itself out and become only a 
shiver. So we content ourselves by telling our fellow 
workers, conscious that most Of them are too busy to 
read oux story after we write it. . 

The result of all this is that the world at large has 
lost interest and in large measure even lost track of 
us. In the field we seldom speak of ourselves as 
geologists but -as mineral surveyors, as that designa- 
tion is at least partly understood, but not geologists. 
Geology in the minds of most people is associated only 
with the fi nd i n g of mineral deposits, water and fos- 
sils. We are often classed with the mineral pros- 
pector and in the minds of many have faded out with 


that picturesque but worthy, if usually impecunious, 
individual. We hear of great foundations and labo- 
ratories for the study of medicine, physics, chemistry, 
archeology and other sciences, and of expeditions to 
other lands. We see physics and chemistry and per- 
haps biology being studied in practically all high 
schools but what of these have we in geology? A few 
of our museums feature the bones of giant reptiles. 
But all too many of them have relegated geology to 
back rooms and galleries. 

Bo to-day when we are faced with the most stupen- 
dous problems facing any science we are handicapped 
by lack of funds and lack of interest. Geology to- 
day is breaking away from its old moorings, whether 
for better or worse. Great fundamental problems 
face us. Is isostasy true, and, if so, what are its 
causes and laws? Do the continents float around at 
will? Did Mesozoic time begin 25 or 250 million 
years ago? How came our mountains to be? Is 
there likely to come another ice age, a state-wide lava 
flow, a continental flooding, such as has often occurred 
in the past? All of these problems are being ap- 
proached from new angles. The very foundations of 
the deep are being stirred; but the world at large 
knows little of it, would not understand it if told, and 
so has little interest and is not inclined to be sym- 
pathetic to our call for help. 

I said the world at large needs geology. Let me 
take a single example. Some time ago biology stirred 
up a pretty rumpus over a little matter called evolu- 
tion. Unfortunately, evolution was not content to 
remain simply a theory of the biologist. It insisted 
on getting mixed up with geology and astronomy, 
with physics and chemistry, with history and archeol- 
ogy, with philosophy and theology, and right there 
is where it ran afoul of a very real opposition; for 
nearly everybody holds some kind of theologic belief 
and evolution said that much theologic belief failed to 
fit the facts. Biology, of course, came back with 
“Here are the facts, see for yourselves.” Unfortu- 
nately the biologic facts are a little difficult to display. 
For example, it is hard to show a man his strange 
embryonic’ development before he saw daylight and 
said “Hello, folks.” It is difficult to demonstrate to 
him his vestigial reminders of other days when he was 
only a monkey, a reptile or a fish. It is difficult to 
bring home to him the bearing of the facts of geo- 
graphic distribution. 

On the other hand, geology deals with mountains 
and mastodons and other big things you can see. The 
slow seaward movement of the land is common knowl- 
edge when attention is called to it. The progress of 
life as revealed in the rocks can be easily shown in 
museums. Nearly any one can go out and collect 
fossils.^ Seashells or shark’s teeth in the rocks form- 
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ing mountain tops compel the thoughtful considera- 
tion of any thinking man. Even Mr. Bryan felt im- 
pelled to admit that the world was not made in six 
days. So clear and so wide-spread is geologic evi- 
dence that if properly handled it should not be diffi- 
cult to convince any one, except a certain unnamed 
person, of the magnitude of geologic time, of the 
long and involved series of events that has led up to 
the present shape of our landscapes, of the unfolding 
progress of life as revealed in the rocks. 

It is my personal belief that the world at large 
needs to know these facts and that if properly pre- 
sented they will be accepted and that the acceptance 
will create an open mind toward other great facts. 
Believing this, are not we geologists in duty bound 
to give most serious consideration to the problem of 
how to make these facts a part of the stock of knowl- 
edge of the world at large and his wife and chil- 
dren? 

How shall we go about it? 

First, I suggest we make geology. a science. At 
present geology is hardly more than a collection of 
facts and a collection of facts is not generally con- 
sidered to be a science. To be a science facts must 
lead to hypotheses, theories, laws, by which we guide 
our action or predicate future results from present 
causes. Physics and chemistry have a foundation of 
laws. But what laws can you find in our geologic 
text-books ? 

Second, we need to revamp our text-books and 
teaching. Even though we are not prepared to state 
laws, our facts are of different orders of value. To- 
day our text-books are little more than catalogues of 
facts, all on a dead level. They are like a variety- 
store window. We need to inject some high lights, 
some mountains, some foreground and background, to 
set out our star performers and turn the spotlight on 
them, having in mind the value of these facts in the 
after life of the student. 

Third, we need to get together on some of our 
larger facts. When one of us declares our giant rep- 
tiles were here six million years ago, and another 
says sixty million years ago, what is the world at 
large to think of us? No two text-books to-day use 
the same major units for a time scale. Most trades 
are getting together on codes and standards of prac- 
tice. Are lumbermen and furnace men any more 
reasonable or fair-minded than we geologists? There 
is, I find, a wide-spread belief among the younger 
geologists that business or the church have nothing 
on geology for conservatism. 

Fourth, it is time to distinguish sharply between 
public and professional papers and reports. We 
publish, let us say, 3,000 copies of a report for the 
public at' expense. We may estimate that five 


hundred of these go to libraries, five hundred reach 
men who can read them intelligently, leaving two 
thousand to go to people who can find neither plea- 
sure nor profit in the average geological report. At 
least that is the reaction I get from talking to many 
people I meet in the field who have sent for our 
reports or those of other surveys. Recently I went 
over the manuscript of a detailed areal report in- 
tended to inform the people of the area covered, or 
others interested, of its geology and mineral resources. 

I listed about seventy-five words, most of them used 
many times, that might as well have been written in 
Hindu so far as eonve 3 dng any meaning to most of 
its readers, enough to destroy a large part of the 
value of the report and to explain why we have diffi- 
culty in getting rid of 3,000 copies, while a writer in 
another science on our same floor can not supply the 
demand for his books with five editions of 10,000 each. 

Fifth, recognizing that the average scientist is not 
qualified by temperament or otherwise, as will be 
testified by any lawyer or judge, to make a simple, 
appealing presentation of scientific facts, let us honor 
rather than discourage the man, whether scientist or 
not, who can and will put our findings in popular 
form. Federal and State Surveys might well make 
the popularization of geologic facts an important 
part of their work. The Pennsylvania Survey is at 
present running carefully prepared articles each 
month in the State school journal, planning road 
signs wherever there are geological features on the 
highway, taking and making opportunities to give 
popular illustrated talks wherever possible. 

Sixth, contact with some of those who have been 
active in propaganda against science teaching leads 
me to believe that science herself or rather a very 
few of her disciples have been primarily responsible 
for this state of mind. A study of attempts to pass 
inhibiting or controlled legislation in other lines of 
work shows invariably a failure on the part of a few 
of those to be curbed to play the game fairly. So 
here I believe the irritating cause has been the un- 
guarded speech of a very few people who publicly 
expressed their private views, ridiculing the religious 
beliefs of their students or neighbors. I do not pro- 
pose a gag for such people, but would remind them, 
recalling that they live in a land in which eighty-five 
per cent, of the people are conservative, that this 
country started out with ^^a decent respect for the 
opinions of mankind,” and that a large proportion 
of the leading scientists of the country, while they 
may have exchanged their old theology for a new, 
find their science no bar to themselves taking an 
active part in the religious exercises and life of the 
day. 

In conclusion, I beheve g^l<^ to-day faces the 
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task of taking the world at large into its confidence 
and friendship in a very real way, first by simplify- 
ing and popularizing or making fully intelligent to 
the public, all public, but not professional, reports. 
Second, by rearranging our geologic facts so as to 
bring into the foreground and limelight the great 
fundamental truths that all persons should know and 
recasting our text-books and teaching accordingly. 
Third, by striving to change geology from a history 
to a science, by the correlation of our facts into gen- 
eralizations and, if possible, into definitely stated 
theories and laws. Fourth, by eliminating as far as 
possible all differences of interpretation and state- 
ment. Fifth, by encouraging the man who can dress 
our science up so as to attract and hold the interest 
of the world at large. Sixth, by following the Decla- 
ration of Independence in having “a decent respect 
for the opinions of mankind.” That is the challenge. 
Wni we meet it? 

G-eoege H. AshiiEy 

HaeEISBURG, PeOTSYIiVANIA 


PURPOSIVE ACTION" 

It is the purpose of this address to suggest certain 
directions in which a mechanistic explanation may be 
sought for the purposive behavior of animals, which 
has been by some authorities regarded as a unique 
phenomenon, irreducible to those laws which govern 
the rest of the universe. 

Since I shall have occasion to speak of the motives 
or drives underlying behavior, it is not inappropriate 
to say that the drive which lies back of my present 
purpose is a hearty dislike of the doctrine of emergent 
evolution, which was so warmly endorsed at the last 
meeting of this association by Professor Jennings, ^ 
the retiring chairman of the Zoological Section. This 
doctrine, as you all know, holds that from time to time 
something entirely new emerges in the course of evo- 
lution. It is considered to be opposed to the doctrine 
of mechanism, which holds that from the beginning 
the material universe has been governed by a set of 
unchanging laws. Now as I read expositions of the 
doctrine of emergent evolution, it seems to mean 
either something with which all mechanists will agree, 
or something which involves the negation of scientific 
thinking and a return to more primitive modes of 
thought. First, it may mean that new phenomena 
make their appearance from time to time : new 
chemical combinations, new species of living beings. 
Who would doubt it? This is evolution: there is no 

3- Address of the vice-president and chairman of Sec- 
tion I — ^Psychology, American Association for the Ad- 
vancement of Science, Nashville, December, 1927. 

2 Science, 65, 1927, pp. 19-25. 


need for the distinguishing adjective '^emergent.” 
Secondly, it may mean that new fundamental laws 
of the material universe have been discovered from 
time to time. Who would doubt this, or that others 
may yet be discovered which have been operating 
from the beginning but which our imperfect methods 
of observation have not previously been able to 
detect? Thirdly, it may mean that the fundamental 
laws of the universe modify each other when they 
enter into new combinations. Who would doubt it, 
or imagine that we have yet observed all the com- 
binations of those laws which have existed from the 
beginning ? Fourthly, it may mean that from time to 
time new fundamental laws of the physical universe 
have come into existence, and may at any time in 
the present or future do so. Professor Jennings 
complains that without emergent evolution there is 
no fun in experimenting. According to the mecha- 
nistic theory, he says, “from a sample of the universe 
we ought to be able to reason out the rest; the experi- 
menters are those of us who can’t”; and he goes on 
to say that this must naturally make the experimenter 
feel deeply inferior. But what would cheer the 
experimenter? The thought that he may at any 
moment observe a new combination and have the fun 
of showing that it is really reducible to already known 
laws? The mechanist gets a good deal of enjoyment 
from such an experience. Or the thought that he 
may at any moment discover a law which has been 
in operation always but has hitherto escaped obser- 
vation? This is a joy for which the mechanist may 
always hope. Or is the only possible thrill for the 
experimenter to be derived from the chance that at 
any moment a new law of nature may come into 
existence and he be there to see? But what ought to 
discourage an experimenter more finally than such an 
expectation as this? He is trying to discover a law 
of nature, but what if at any moment it may be 
interfered with by a new one that has come into 
existence? If the universe can not be relied upon 
to stay on the tracks, why try to find out where the 
tracks lie? Professor Jennings sees in emergent 
evolution the only salvation from the dire practical 
consequences of mechanism. “Mingle,” he says, “this 
perfect doctrine of mechanism with equal parts of the 
perfect doctrine of natural selection and you get a 
potion, a cocktail, with a kick that is warranted to 
knock out ethics and civilization.” But if we believe 
that new laws of nature may at any moment begin 
to act, in the paralysis of science that would result 
from the drinking of this cocktail, I would give still 
less for the chances of ethics and civilization. 

The mechanist then believes that whatever may be 
the ultimate truth of the matter, an inclination to 
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assume emergents in the sense of new forces should 
be held sternly in check. And it is the object of this 
paper to suggest how one of the emergents, namely 
purposive action, may conceivably be reduced to the 
status of a product of already existing forces. 

The vitalist holds that living matter is fundamen- 
tally different from Hfeless matter, and that its dis- 
tinguishing characteristic is an emergent, namely 
purposiv^eness. As one reflects on the nature of a 
living body, it does seem to be distinguished from a 
lifeless body by a tendency to resist and compensate 
for disturbances of its pattern. It is composed of 
highly complex molecules, and these whether in living 
or lifeless bodies are likely to fall apart and dis- 
integrate, thus changing the pattern of the whole. 
But in a lifeless body this disintegration is balanced 
by no reconstruction of molecules, while in a living 
body the pattern is constantly being restored. The 
actual materials of our bodies are constantly leavmg 
us, but the pattern remains and new materials are 
forced into the same pattern, which is secured by all 
manner of devices; moreover, when the pattern can no 
longer be maintained, by all manner of devices its 
reappearance in offspring has been ensured. What 
is this that cares so much about its pattern? hTo 
wonder that the vitalist posits emergent entelechies, 
mysterious agencies that occupy themselves with its 
preservation. But to the mechanist mysterious agen- 
cies are too reminiscent of nature deities, earth spirits, 
and similar relics of the childhood of human thought 
to be congenial. And, he asks, is it really true that 
preservation and restoration of the pattern are pecu- 
liar to living matter? The atom also has a tendency 
to restore its pattern; whenever it loses an electron 
it makes haste to repair the loss. The mechanist 
would cling to the faith that the preservations and 
restorations, even the reproductions, of patterns in 
living organisms can ultimately be traced to the 
preservation and restoration of atomic patterns. And 
if it be said that this is merely to ascribe purpose to 
the atom, or perhaps to the electron, the mechanist 
will say, “Well and good; put whatever may be neces- 
sary into the beginnings of things, but don’t be lavish 
with emergents during the later processes.” 

But vitalists in the field of psychology, like Pro- 
fessor McDougall, mean by purposiveness in living 
organisms more than a mere tendency to restore and 
reproduce the pattern. Professor McDougall means 
by purposiveness the organism’s anticipation of the 
results of its action; the end is actually the cause of 
the action. The organism is not forced by physico- 
chemical laws to preserve and reproduce its pattern; 
the end to be attained produces the required behavior 
through a type of causality unknown to lifeless matter. 

Now the means by which a hviag organism main- 


tains its pattern may be divided into molecular activi- 
ties, such as digestion and respiration, and mass 
activities such as movements of locomotion, seizing 
of food, and the like. The former are the province 
of the physiologist; in the latter, which constitute 
what is commonly called behavior, the psychologist 
has an interest, and it is to these that I shall hence- 
forth confine myself. 

Purposive behavior, in the sense of behavior objec- 
tively adapted to secure the continuance of the in- 
dividual and the species, may be divided into inherited 
behavior and learned behavior. (We grant, of course, 
that the two constantly accompany each other). And 
it has been customary to include under inherited 
behavior the simple reflex response to a stimulus and 
the more complicated responses commonly called in- 
stinctive. Now the reflex looks mechanical. It seems, 
that is, to be dependent rather on the external stimu- 
lus plus the animal’s physiological state than on any 
purpose in the animal’s mind. And in fact Professor 
McDougall^ grants freely that the reflex is mechanical, 
subject merely to the laws of physiological chemistry. 
This concession lands the vitalist in certain difficulties 
from which it takes considerable agility to escape. 
The first difficulty is that the reflex can be modified 
by learning, which would seem to obliterate any sharp 
distinction between it and higher forms of behavior, 
so that if you grant that the reflex is mechanical you 
will be put to it to show where mechanism ends and 
purposiveness begius. This dffflculty Professor Mc- 
Dougall meets by asserting that the highly modifiable 
salivary reflex, for instance, is not a true reflex be- 
cause it depends on the brain. Only behavior that 
depends on the brain, we then conclude, is purposive 
rather than mechanical; it would seem that the 
emergent “purposiveness” came into existence not 
with living matter but with the brain. The mechanist 
may indeed adduce, Professor McDougall says, the 
case of the frog with brain removed which, if it is 
prevented from wiping off a drop of acid from its 
skin with one leg, wipes it off with the other. This 
conduct looks purposive, but does not depend on the 
brain. Well, perhaps. Professor McDougaU conjec- 
tures, in frogs and similar lowly animals purposive 
action does not depend on the brain. 

The second difficulty created for the vitalist by 
the ad m ission that reflexes are mechanical is that in- 
stinetive actions, which on McDougall’s theory are 
manifestations of purposiveness, have been regarded 
as combinations of reflexes. This view of course must 
be rejected by the vitalist if the reflex is admitted to 
be mechanical. Instinctive action, the vitalist holds, 

3 ^ ‘Outline of Psychology, New York, 1923, pp. 
51-^6. 
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is not a chain of reflexes but is guided by the idea 
of its end, as is shown by the fact that the means 
taken to secure the end is not mechanically fixed, 
another means being adopted if one means fails, as 
in the case of the frog just mentioned. Professor 
McDougall boldly accepts the consequence of this 
theory, and asserts that on the first performance of 
instinctiye actions, for example, the first nest-building 
of a bird, the animal is guided by an inherited mental 
image of the nest; ‘^the power of thinking of or 
imagining an object not present to the senses is pro- 
vided in the form of innate mental structure.’^^ 

Most of us would hesitate to adopt such a hypoth- 
esis, and as a matter of fact P. H. Herrick’s® careful 
studies of the instiaetive behavior of birds, to which 
Professor McDougall nowhere alludes, indicate that 
it looks much more like a series of reflexes than like 
intelligent purpose. Through first-hand observation 
Herrick concluded that the series of activities begin- 
ning with the spring migration and proceeding 
through mating, nest-buildmg, egg-laying, care of 
young in nest, care of young out of nest, and fall 
migration, is subject to disturbances inconceivable on 
a purposive theory; for instance, egg-laying some- 
times anticipates nest-building, the eggs being laid 
on the ground, or the migration impulse interrupts the 
last egg-laying and the young are abandoned. In 
general when anything interrupts the normal course 
of instinctive behavior, the dislocated combination of 
acts that results has much more the aspect of machin- 
ery out of order than that of baffled attempts to 
realize a conscious purpose. 

I think we may say that when by “purpose” is 
meant awareness of the object to be secured, the 
innate behavior of animals shows no satisfactory evi- 
dence of it. But if by purpose we mean merely per- 
sistent striving, the case is different. There does 
seem to be in the greater part of animal behavior 
something persistent, which underlies series of in- 
dividual acts and unites them by a bond other than 
that of mere external association. This is shown 
alike in innate and in learned behavior. One of the 
most important results of experimental work on ani- 
mals during the last ten years has been the evidence 
that animals will not learn without a motive; that a 
rat will not learn a maze with food in it unless he is 
hungry ; and Szymanski® has shown that while various 
other motives, such as those resulting from uncom- 
fortable surroundings or sex stimulation, will produce 
learning, a rat will run a given maze only under the 

dt. p. 202. 

5 The Fopular Sdenoe Monthly, 76, 1910, pp. 532-556, 
77, 1910, pp. 82-97, 122-14L 

^Ffluger^s Archiv, 171, 1918, p. 374. 


influence of the motive that made him learn it. Our 
nnstake as mechanists has been in tr3dng to explain 
learning as an external linking together of separate 
acts into a series merely by their repetition. Wat- 
son’s theory that in learning how to get out of a 
maye the errors are dropped ofl not because they 
involve delay in reaching the goal but because they 
are less frequently performed than the successful 
movements is probably the last effort of mechanism in 
this direction, and it is a failure. 

The problem before mechanism in dealing with pur- 
pose is not merely to explain the association of 
transitory acts into series, but to furnish a mecha- 
nistic explanation of something that endures through- 
out the series. When in ordinary speech we say that 
a man has a purpose in what he is doing, we mean 
that there is something relatively constant throughout 
his course of action, namely awareness of an end, and 
when we watch animals engaged in instinctive activi- 
ties, while their behavior shows that they are not 
aware of the end, it also shows the presence of some- 
thing that persists until the end is reached. Can 
mechanism explain this relatively constant and un- 
changing factor, or must we make use of entelechies, 
innate ideas, and other regressions into past modes 
of thoughts 

Surveying the physiological possibilities, we find 
among our bodily processes two types of relatively 
constant and persistent states, not usually thought of 
as purposive, and offering no essential obstacle to a 
mechanistic explanation. The first type comprises 
internal physiological conditions such as hunger, 
thirst, fatigue and certain states of the sex organs. 
The second type includes bodily attitudes, due to the 
continuous innervation of certain external muscles. 
Compared to actual movements, both internal physio- 
logical states and external bodily attitudes have the 
character of relative permanence. If we can show 
that they are involved in purposive action, yre shall 
have a possible mechanistic theory of its essential 
feature. 

The inner physiological states present themselves 
as the appropriate basis for the motives or drives. 
The physico-chemical equilibrium of the body is dis- 
turbed, either by the lack or by the excess of some 
important substance. While this condition continues, 
energy is set free and finds a natural outlet in bodily 
movement. And movement will continue until the 
condition ceases, either by restoration of the physio- 
logical balance or by the counteracting influence of 
fatigue. If the external situation is one that has 
been often encountered, the movements may be 
adapted either innately or by previous learning to 
rapid relief of the physiological disturbahc©,’ and we 
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say that the animal has acted refiexly, instinetively, or 
according to habit. If such preformed pathways are 
not opened, the energy of the physiological state dis- 
charges into a wider variety of movements ; an animal 
in a new situation such as a maze runs down all the 
passages and makes ail the turnings possible. Ex- 
periments indicate that in maze learning it is the 
movements nearest the ^^success” that are earliest 
learned; that is, while the drive, the persistent physio- 
logical state, say, of hunger, becomes associated with 
all the movements that occur while it lasts, it is most 
strongly associated with those movements that occur 
nearest its end. To explain why this should be so, 
the mechanist can appeal to the established laws of 
association; the drive will naturally form strongest 
associations when it is itself strongest, and this of 
course is when it is nearing its end; further, at the 
beginning of a repetition of the situation the move- 
ments made at the end of the preceding series have 
the advantage of recency. By the prepotency, thus 
grounded, of the movements nearest in time to the 
cessation of the drive, it is possible to explain learn- 
ing by trial and error; but only through the influence 
of the drive which accompanies the whole series.^ 

Thus with no assumption of conscious awareness of 
purpose on the animal’s part we may hope to explain 
through the persistent influence of drives the organi- 
zation of movements into new combinations leading 
to the cessation of the drive. But what about those 
cases, common in human behavior, where there is 
awareness of purpose? A man, under the influence 
of a drive which can not at once be relieved, some- 
times works off the impeded energy in random move- 
ments as an animal does, but it is his human birth- 
right to think the situation out, guided in his thought 
by the influence of the idea of his goal. This is the 
climax, the crucial point of the contest between vital- 
ism and mechanism for the explanation of purposive 
action. Here the idea of the end is actually present, 
though not continuously present, in consciousness, 
and not only the idea of the ultimate end, but the 
idea of means to that end. For this state of affairs 
the mechanist must conceive a physiological basis 
capable of being explained on physico-chemical laws. 

Why should not the mechanist, who of course holds 
that a definite nervous process underlies the idea of 
the end, merely say that this nervous process is the 
cause of consciously purposive action ? Because if we 
can judge the nervous process underlying ideas from 
the behavior of ideas themselves, they lack that char- 
acter of persistence which is essential to purposive 
action. Ideas are essentially transitory; it is impos- 

7M. F* Wa^buxn, ^'The Animal Mind,” 3rd edition, 
1926, 329-337, 


sible for one to endure without change for more than 
a few seconds. They may recur, but they can not 
last. Introspective observation of the process of con- 
sciously purposive action has shown that the idea of 
' the end to be gained, while present at the outset, may 
disappear many times during the course of the action 
or thought without interrupting progress towards the 
end. The attempt to use the nervous substrate of an 
idea to explain a coherent series of reactions fails for 
the same reason that the old mechanistic explanation 
of learning as an external linking of separate and 
transitory movements fails: in both eases we must 
have an underlying process to hold the series together. 
But in consciously purposive action this underlying 
process must not only be persistent, like the un- 
easiness of a drive : it, must be, so to speak, constant 
in direction. 

It. was said a little while ago that there are two 
types of bodily processes which possess that character 
of relative permanence which is needed for the phys- 
ical substrate of purposive action; internal bodily 
states, in which class the drive or motive belongs, and 
external bodily attitudes. 

Now if we watch a man who, when he can not get 
relief from the influence of a drive by immediate 
action, begins to think the matter out, we observe that 
he becomes quiet, that his restlessness ceases. If we 
are that man, introspection tells us that our quiet is 
not the quiet of relaxation but that of bodily tense- 
ness, especially in the trunk muscles. Whenever this 
attitude relaxes, the energy of the drive begins again 
to escape in random movements ; we stop thinking and 
become restless.® For all purposive action there must 
be a persistent inner physiological state of imbalance, 
the drive. For purposive thinking, we may conjec- 
ture that this state must discharge its energy not into 
immediate action, whether useful or merely random 
restlessness, but into a quiet, tense bodily attitude. 
And any idea may become a purpose, the idea of an 
end, if, being first associated with a drive, it becomes 
associated with this peculiar, persistent attitude of 
tense quietness.^ 

Not only does this motor explanation of purposive 
action seem to me plausible, but I believe we can trace 
in animal behavior a stage intermediate between the 
adaptation of acts to ends which occurs by random 
movements and requires only the persistent influence 
of the drive, inducing restlessness, and that which 
occurs by thinking the problem out, under the influ- 

8 It was Munsterberg who first suggested in Ms doe- 

tor thesis, Willeushaudlung,” that the feeling 

of activity or effort, the will-consciousness, consists of 
kinesthetic sensations from our bodily attitude. 

9 M. F. Washburn, ^'Movement and Me^utal IinageTy,^^ 
1916, Chapter 8. 
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ence of a bodily attitude of quiet tension. Many 
observers of tbe behavior of animals in learning* a 
maze have noted that they quickly acquire a bodily 
orientation towards the center, and tend to correct 
movements that carry them away from this oriented 
attitude. Similarly with Hunter’s Delayed Reaction 
apparatus, even when the animals were restrained 
from going to the correct door for some little time 
after the signal light had been turned oE, they suc- 
ceeded in doing so by keeping their noses pointed 
during the delay interval towards the place where 
the light had been. The original stimulus for this 
oriented attitude is of course external, the light, 
or the smell of food in the maze; but the orienta- 
tion seems to be capable of persisting for some 
time after the stimulus is gone, and to be revived 
by associated stimuli, as when a dog entering a room 
looks under the chair where he left a ball. Follow- 
ing our general custom of deriving our terms for 
abstract relations from terms meaning spatial rela- 
tions (as when we speak of ‘^straightening out” a 
mental puzzle), we use the expression “thought di- 
rected toward a goaV^ May not the steadily tense 
bodily attitude accompanying directed thought be in 
some sense a relic of the orientation in lower animals 
of the entire body towards the stimulus that wiU 
bring relief from a drive? In the beginning, while 
the reflex and tropism were adequate modes of be- 
havior, the drive discharged in a deflnite direction. 
As the environment became more complex, the drive 
discharged into random movements of which those 
associated with the drive in its last and most intense 
stages tended to survive and become organized into 
systems. In this process the drive secured the per- 
sistence needed for purposive action, but the deflnite 
direction of the tropism was lost. Often, however, in 
animals, part of the energy of the drive goes into the 
tendency to mamtain and restore a bodily orientation 
towards the goal; wMle in man, for whose varied 
activities general bodily orientation is too confining, 
directed thinking is sustained by a vestige of this 
general bodily orientation, the tense quietness of the 
trunk muscles that may persist even when we turn 
from one position to another. 

In explaining, then, the persistent character of pur- 
posive action, the mechanist may substitute for the 
vitalises mysterious, emergent entelechy, involving 
something over and above the ordinary physico-chem- 
ical laws, the drive as a state of unstable physico- 
chemical equilibrium, underlying all purposive action, 
and an attitude of steady contraction of the trunk 
muscles, into which the energy of the drive may dis- 
charge and which accompanies the higher forms of 
purposive action. These suggestions towards a meeh- 
anistic explanation of purposiveness have had to be 


put concisely and dogmatically because of the limits 
of my time. If they are highly speculative, they are 
at least, it seems to me, by virtue of being mechanistic, 
closer to the spirit of science than the semi-personal 
and animistic emergents of the vitalist. 

Maugabeo? Floy Washbubn 

Vassar College ' 


THE COLLECTING OF FOLK SONGS BY 
PHONOPHOTOGRAPHY" 

Ear analysis of folk music. The traditional method 
of the anthropologist in collecting folk or primitive 
music has been an analysis of the songs by ear, 
whether taken directly from the lips of a singer or 
from a phonograph record. This subjective method 
has many serious limitations. 

That the ear is inadequate to describe many of the 
important elements of music is best indicated by the 
American Negro vocal embellishments, whose descrip- 
tion has baffled the keenest ear. The fast changes 
of the voice lose their original identity when heard, 
becoming fused in perception. Another diffl.eulty 
with a subjective analysis is the bias due to past 
musical experience which deafens the notator to 
elements foreign to his own music. For example, the 
European musician holds that American Negro music 
belongs to his musical system, while the African 
analyzes out of the great sound complex reaching his 
ear so much in common with his own music and so 
little that is not that he draws a natural but opposite 
conclusion. 

Conventional notation. The conventional symbols 
which have been used by collectors of folk music were 
devised as a representation of European music. Con- 
sequently to use such symbols neglects those factors 
which might make a folk music distinctive. In Negro 
music, that part which is characteristically Negro is 
not found in the stilted notes on the conventional 
five-line staff, but rather in the twists and slides be- 
tween the lines. 

Measurable records of music. In the fall of 1925 
we undertook a field study of Negro music, but in- 
stead of using the cylinder phonograph we substi- 
tuted a portable phonophotographic camera. The 
voices of Negroes were photographed on motion pic- 
ture film, by using an optical lever somewhat on the 
order of Miller’s phonodeik.^ This photographic 
method shifted the analysis of folk songs from audi- 
tory experience to an objective measurable record of 
the sound wave. 

1 Presented before the National Academy of Sciences, 
at Urbana, Illinois, October 18, 1927. 

2 Miller, D. G. “The Science of Musical Sounds.” 
Macmillan, New York, 1916. 
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PhonopTioto graphic theory. The most strategic ap- 
proach in a description of folk music is an analysis 
of the sound wave, because it is the connecting bnlr 
between the singer and listener. Preceding the sound 
wave there is a series of events within the organism of 
the speaker, and following it there is another series 
within the listener. All these events may be related 
in a causal series. 

What we are calling the speech and music causal 
series consists of two main segments. The first, or 
expression, segment consists of a description of the 
speaking or singing experience, of the neural action 
occurring at the same time, of the muscular action 
following, and of the sound-wave resulting. The 
second, or impression, segment involves a description 
of the sound-wave, the action of an adequate recep- 
tor, together with neural action and auditory experi- 
ence. 

The sound wave overlaps each segment or, taking 
the causal series as a whole, it occupies a central 
position. For musical purposes it may best be de- 
scribed in terms of four properties, viz,, wave-fre- 
quency, wave-amplitude, wave-form and wave-recur- 
rence. Each of these properties of the sound-wave 
may be converted into related aspects of links either 
way in the causal series. When paired with attributes 
of the sound heard, wave-frequency may be converted 
into pitch, wave-amplitude into intensity, wave-form 
into timbre, and wave-recurrence into subjective 
groupings. 

The sound wave properties may likewise be con- 
verted into aspects of muscular action, which in turn 
may be translated into aspects of neural action. Fre- 
quency, for example, is linked with the length, thick- 
ness and tension of the cricothyroid muscle. Much 
of the pairing remains to be accomplished, but at 
least the possibility of relating aspects of each link 
in the causal series is established. The research of 
the next decade in speech and music will probably be 
centered on the formulation of laws of relationship 
of the causal series links. 

Once such laws of relationship are established, it 
will be possible from only a knowledge of the nature 
of the sound waves of primitive music, not only to 
understand the action of the ear and the nature of 
the auditory experience in folk music, but also to go 
the other way in the causal series and state the 
muscles and nerves involved and their mode of action. 
The collector of primitive music, then gets a possible 
description of some of the neurology, anatomy, physi- 
ology and psychology in the production and reception 
of primitive music, when he only photographs the 
sound-wave. 

Pattern notation. It is possible to decipher the 
code of the sound-wave into the notes, rests and sig- 


natures on the conventional five-line staff. The best 
argument against such a procedure when used alone 
may be inferred from the notation we have adopted 
as a representation of speech and music shown in 
Figure 1. 



Fig. 1. First part of a Negro spiritual. In the pres- 
ent collection, now in press, there are over thirty folk 
songs on pattern notation. Leger lines are extended 
from the staff wherever necessary, in this case the three 
half steps from B to A inclusive, below the staff proper. 
The numbers at the bottom of the legend beneath the 
staff are in terms of .01 see., representing the duration 
of a tone. 

In this illustration, the graph-curve forms itself 
into certain definite patterns, which are descriptive 
of the vocal phenomena of the sound-wave. We are 
calling this the ^^pattem notation.^' The horizontal 
lines represent a half -step, and the six equal divisions 
from left to right each have a value of one second. 
This graph displays only the frequency and recur- 
rence patterns, but wave-energy and wave-form analy- 
sis may also be represented. 

The distorted and insufidcient view of the nature of 
music revealed by a note-symbol may be seen on the 
tone ^^I,” Fig. 1. The voice brashes up against the 
note for a brief time, but the tone begins three half- 
steps below, and drops rapidly for five half -steps on 
the release. This type of release is quite common in 
Negro singing. It seems as if the extended drop 
releasing “I^^ were intended to give a running start 
on the tone following. Then there are the wavy lines 
at the left of Fig. 1 representing the vibrato, which 
persist whenever the tone is held for any length of 
time. 

Figure 2 is a sample of a Negro workaday religious 
song. Here the note-symbol crumbles completely, 
for many of the tones are entirely intonations. Tones 
such as since, Fig. 2, a glide upward throughout its 
duration of a quarter-note, suggest that the Negro 
frequently adds a touch of the dramatic by including 
speech intonations here and there. The sweeping 
attacks and releases of tones illustrate how the free- 
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Pig. 2. Section of a Negro workaday religious song. 
The second line on the legend below the staff is the 
phonetic transcription. 


dom wMeh the Negro enjoys in singing is left intact 
on the pattern notation. 

It is apparent from these, examples that no longer 
need the word “iinnotatahle” be applied to anything 
in speech or music. 

Negro vocal ornaments. The personal decorations 
of primitive man are no more tangible than, the orna- 
ments of voice, when the latter are brought out by 
phonophotography. The vocal ornaments may be 
isolated from a song, classified and placed on exhibit 
as a particular pattern. With a phonograph record 



Pig. 3. Various Negro voice patterns. 


or film to reproduce the music, any one may hear the 
vocal ornaments which are pictured. 

Such a museum exhibit is presented in Pig. 3. 
These are close-ups of the pattern notation. A repre- 
sents a Negro attack of a tone, and B and C releases. 
The falling intonation at the end of B is heard often 
at the close of a breath-group. The upward flip 
shown on C is not such a frequent pattern, but it is 
used for variety effect. I? is a slow quaver, the voice 
slowly alternating, while P is a Negro vibrato. Note 
the irregularity, for it is characteristic of this pattern 
among Negroes, The artistic singer much more 
nearly approaches a smooth curve. F shows one 
variety out of many of the interpolated-tone. The 
tone is begun and ended on the same pitch and 
with the same vowel, but a short tone is interpolated 
somewhere within the limits, sometimes above and 
sometimes below. G is a falsetto-twist, where the 
voice twists in and out of the falsetto for an instant, 
giving a peculiar tone coloring. H shows an erratic- 
waver, which is due to the unsteadiness of the vocal 
cords in holding a tone. There is no definiteness 
about the wavering as in the case of the vibrato. 

Vocal customs. The vocal customs which make one 
folk music distinctive from another may now be added 
as a new chapter for the folk-lorist. Some of these 
customs have been observed by ear, yet even such a 
factual problem as quarter-tones in various folk 
music scales is still being debated. By measuring the 
sound-wave, it is possible to determine all the inter- 
vals in given music to a fraction of a vibration, if 
desired. It follows that the scale of any music ex- 
istent at the present time may be determined with 
precision. The interval graph of Pig. 4 is intended 



Pig. 4. An interval graph. 


to be accessory to the pattern notation, isolating inter- 
vals and placing them in compact form for a study 
of scales. 

Another accessory graph, Pig. 5, is the tempo graph. 
The sudden and expressive speeding up or slowing 
down of tempo in Negro songs is here illustrated. 

Preservation. The many records of folk music 
lying idle in the museums of America and the 
Phonogram Archiven of Europe in effect are preserv- 
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Fig. 5. Some of tlie tempo graphs of the collection. 
Vertical values are in seconds, with one square from left 
to right for each measure in the song. 


ing the sound-wave, but not in directly measurable 
form. The phonophotographie record will not only 
preserve the sound-wave for measurements, but may 
use the same waves for auditory reproduction by use 
of the photoelectric cell. 

The cylinder records already collected might be 
photographed second hand to a profit, now that tlie 
announcement of a machine which simplifies the mea- 
surements of frequency and recurrence is imminent. 
There is of course a large error involved in the making 
of such eylmder records, and the favored method 
would be to make the record photographic in the 
original, 

MjLa?ON Metpessmi 

State University op Iowa 

SCIENTIFIC EVENTS 

NEW LABORATORIES FOR THE FACULTY 
OF MEDICINE AT PARIS 

The Faculty of Medicine of Paris came into po&- 
sesaon, in 1920, of a large tract of improved property 


formerly owned and controlled by the College of 
Jesuits, rue de Vaugirard, comprising a hectare and a 
half of land (nearly four acres), which became alien- 
ated through the operation of the law pertaining to 
teaching religious organizations. The property was 
acquired by the government for 5,500,000 francs and 
two annuities of 5,000,000 francs each. The Paris 
correspondent of the Journal of the American Medical 
Association writes that the Faculty of Medicine has 
decided to establish a hygienic institute and the ser- 
vices of an experimental surgical clinic, under the 
direction of Professor Pierre Duval. For the latter a 
gift, of the government of Brazil was utilized, which 
had organized there a model hospital during the war 
and which turned over to the Faculty of Medicine aU 
its installations and a large amount of material with- 
out asking any recompense. But the government has 
been prevented by the financial crisis from supplying 
either institution with the 5,000,000 francs promised. 
Only 1,200,000 francs has been allotted to the sur- 
gical clinic. As for the hygienic institute, it still re- 
mained, after seven years, in the same condition it was 
in before. Its director. Professor Leon Bernard, has 
collected, through various gifts, only 800,000 francs, 
which has been used for the repairs on these buildings, 
which had deteriorated owing to their having been neg- 
lected over a period of fifteen years. Neither the min- 
ister of health nor the city of Paris, nor the general 
council of the Seine, has sufficient funds, at present, to 
supply the amount needed, by reason of the creatiorf 
of overburdensome taxes, which paralyze general ac- 
tivities and yet do not furnish an adequate return, 
while the high cost of living and the increase of sal- 
aries and pensions absorb a large part of the available 
liquid assets. An anonymous douor has contributed 
500,000 francs ; the fund into which are paid the levies 
on gambling, clubs and horse racing has furnished an 
additional 150,000 francs. With this sum, the build- 
ings that were falling into min have been restored and 
sis large laboratories have been built and equipped 
with the necessary supplies, including suitable quar- 
ters for experimental animals. The final results are 
excellent, but it is claimed that they would not have 
been possible except for the fact that the Faculty of 
Medicine was free to dispose of the funds as it chose, 
whereas if the government had taken charge of the im- 
provements the expenditures might have been twice as 
great. The architects and contractors granted dis- 
counts of from 25 to 40 per cent, on the prices that 
they demand of the government, which pays their bills 
only after long delays and innumerable formalities. 
The new laboratories are intended for the department 
of physiology, which was very poorly equipped hereto- 
fore, and are placed under the direction of Dr. San- 
tenoise. The official dedication took place on Novem- 
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ber 23, under tbe chairmanship of the minister of 
public instruction, although that department did not 
contribute toward the realization of the project, the 
actual donor preferring to remain unknown. It is 
generally assumed, however, that a retired professor of 
the Faculty of Medicine furnished the funds. 

THE PROPOSED TRANSFER OF THE GEO- 
DETIC WORK OF THE U. S. COAST 
AND GEODETIC SURVEY 

Bills to authorize the transfer of the geodetic work 
of the Coast and Geodetic Survey from the Depart- 
ment of Commerce to the Department of the Interior 
have been introduced into both houses of the Con- 
gress. The biU, introduced into the House of Repre- 
sentatives by Mr. Sinnott and refeired to the com- 
mittee on interstate and foreign commerce, follows: 

Be it enacted by the Senate and House of Repre- 
sentatives of the United States of America in Congress 
assembled, that effective sixty days from the approval 
of this act, and thereafter, the Geological Survey of the 
Department of the Interior shall be responsible for the 
execution of geodetic surveys required by the Federal 
Government in the interior of the United States, includ- 
ing federal, boundary and state surveys, exact levels, 
triangulation and transverse, the determination of field 
astronomic positions and variations of latitude, and grav- 
ity observations, precise triangulation and leveling in 
regions subject to earthquakes, and all seismological ob- 
servations in the United States including the Territories 
of Alaska and Hawaii. 

Sec. 2. That such civilian employees of the Coast and 
Geodetic Survey, both in Washington and in the field, as 
may be engaged in work relating to the geodetic and other 
activities enumerated in Section 1, shall be transferred, 
without change in classification or compensation, from the 
Department of Commerce to the Department of the In- 
terior, as the heads of the respective departments may 
decide: JProvided, That any commissioned ofiSeer now en- 
gaged on this work may be detailed by the Secretary of 
Commerce to duty in the Geological Survey under the 
direction of the Secretary of the Interior for such period, 
not exceeding two years from the time when this Act 
shall take effect, as the Secretary of the Interior may 
deem advisable, and any ofSicer so detailed shall be en- 
titled to receive the traveling and other allowances 
authorized by law for the commissioned officers of the 
Coast and Geodetic Survey. 

Sec. 3. The unexpended balances of appropriations, 
or allotments therefrom, available to the Coast and Geo- 
detic Survey for said activities, including the appropria- 
tions for the salaries of the civilian personnel involved, 
shall be transferred, in such amounts as may be agreed 
upon by the Secretary of the Interior and the Secretary 
of Commerce, to the Geological Survey, and shall become 
available for expenditure under the supervision of the 
Secretary of the Interior. 

Sec. 4. That after this Act becomes effective, the 


Coast and Geodetic Survey of the Department of Com- 
merce shall be known and designated as the United States 
Coast Survey. 

Sec. 5. That all power and authority conferred by law 
upon the Department of Commerce, or the secretary 
thereof, in relation to the work hereby transferred, shall, 
immediately when said transfer becomes effective, be 
fully conferred upon and vested in the Department of the 
Interior, or the secretary thereof, as the case may be. 

ANNUAL MEETING OF THE NORTHWEST 
SCIENTIFIC ASSOCIATION 

The fourth annual meeting of the Northwest Scien- 
tific Association was held at Spokane, Washington, in 
the Davenport Hotel on Wednesday and Thursday, 
December 28 and 29, under the presidency of Mr. L, 
K. Armstrong, consulting engineer of Spokane. 
There was a noticeable increase in the number of 
members attending the sessions and in the number of 
guests and visitors over former years. 

There were three general sessions in addition to the 
annual business meeting. One of the general meet- 
ings was devoted to medicine and surgery, the second 
to forest problems and the third to scientific research 
in history. There were also section meetings of the 
following sections : Botany, zoology, chendstry, 
physics, education, engineering, forestry, geology, 
geography, plant pathology and social science. 

The annual dinner of the association was held on 
Wednesday evening in the Elizabethan Room, Daven- 
port Hotel. On this occasion the address of the re- 
tiring president, President Chas. H. Clapp, Univer- 
sity of Montana, was delivered. His subject was ^^Na- 
tional Resources and World Problems.'^ 

The following officers were elected for the year 
1928: 

President: Dr. E. A. Bryan, president emeritus of Wash- 
ington State College, Pullman, Washington. 
Vice-president: Dean Ivan C. Crawford, State Univer- 
sity, Moscow, Idaho. 

Secretary-treasurer: J. W. Hungate, State Normal School, 
Cheney, Washington. 

At the business meeting the report of the committee 
on facilities for research and publication was adopted. 
This report carried the recommendation that the asso- 
ciation take steps to form a corporation jointly with 
the Eastern Washington Historical Society, the result- 
ing body to be known as The Northwest Institute of 
Arts and Science. A committee will be appointed 
by the incoming president for the purpose of confer- 
ring with a committee from the Eastern Washington 
Historical Society, this committee to report to the 
association for confirmation of the terms of coopera- 
tion, The association also passed a resolution favor- 
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ing the enactment of the forest research bill now pend- 
ing in congress. 

J. W. Hungate, 
Secretary-Treasurer 

RESOLUTIONS ON THE DEATH OF 
DR. FRANCIS W. PEABODY 

The following resolutions on the death of Dr. 
Francis Weld Peabody have been passed by the 
trustees of the Boston City Hospital : 

By the death of Dr. Francis Weld Peabody the Boston 
City Hospital has lost a distinguished member of its staff. 
As director of the Thorndike Laboratory, which was es- 
tablished to prove that the study of disease and research 
into its causes was as necessary a function of a municipal 
hospital as of one privately endowed, his success has be- 
come a part of the hospitaPs history and the Thorndike 
laboratory, under his guidance, has occupied a foremost 
place among institutions of its kind. His scientific im- 
agination, intellectual capacity, mental balance and 
persevering zeal brought him fame as an investigator, 
while his generous encouragement of his assistants and 
his appreciative support of their efforts created an or- 
ganization whichi would reflect credit on any hospital. 
His brief seven years of service not only demonstrated 
the wisdom of the experiment, but it founded a tradi- 
tion whose effect can not be lost. His interest never 
flagged during his long illness, and through it all he 
remained the directing force. He never lost his sense 
of values in his enthusiasm for research, and in his rela- 
tions with his patient be was preeminently the good 
physician. He healed when it was possible, but always 
he comforted. He was an eminent teacher for he sensed 
the diffLculties of his students. Never didactic, he showed 
them the way to solve their own problems. Meanwhile he 
instilled the highest ideals of the art of medicine. His 
life was one of steady growth, and ever widening influ- 
ence. His attractive personality and forgetfulness of 
self, his sympathy and understanding helpfulness, bound 
his colleagues to him vnth the strongest ties of affection. 
Young men found in him an inspiration, while the older 
leaders of the profession, in which he had become a 
master, saw in him the bearer of the torch which they 
were laying down. His life must be measured not by the 
number of his years, but by the record of his accom- 
plishments, and by the heritage of his example. His 
character combined the strong qualities of his New En- 
gland ancestry, softened by tolerance and charity, and 
nowhere was it better shown than in the courage with 
which for months he faced the inevitable end. 

The trustees of the Boston Cfity Hospital, in placing 
on record their appreciation of the high qualities of the 
man, and of his work, wish to express their realization 
of the great loss which the community has suffered. 
They share the sorrow of the multitude of his friends, 
and extend to his family their heartfelt sympathy. 


THE NINTH INTERNATIONAL CONGRESS 
OF PSYCHOLOGY 

International Congress of Psychology will be 
held at Yale University, New Haven, in the late sum- 
mer of 1929. After eight European congresses, be- 
ginning in Paris in 1889, it has been decided to meet 
in America, following an invitation extended by the 
American Psychological Association at the time of the 
Philadelphia meeting a year ago. This having been 
accepted by the international committee, plans for the 
conduct of the congress were drawn up by a committee 
of the association, and these were finally adopted at 
the recent Columbus meeting. 

The control of the arrangements for the conduct of 
the meeting has* been delegated to a national committee 
of twenty-one psychologists, eighteen of whom, in- 
cluding the three principal officers, were elected by a 
nominating committee and a formal ballot from mem- 
bers and associates of the Psychological Association. 
Three further members were coopted by the elected 
committee and eighteen of the twenty-one members 
were present at the meeting for organization at the 
Ohio State University. 

At that time other officers were elected, and the gen- 
eral plans for the congress were considered and in 
part decided. The possibility of meeting consecutively 
in Cambridge, New Haven and New York with a visit 
to Princeton was considered, and the relative advan- 
tages of different universities, including Cornell and 
Chicago. Yale University was selected ovring to its 
convenient location, the social advantages of meeting 
in a smaller city and the recent notable development 
of psychology in that institution. 

It is hoped that there will be a large attendance of 
foreign delegates from all parts of the world. Plans 
have been initiated by which as many exchange and 
other professorships and lectureships, summer-school 
positions, etc., as possible will be filled that year by 
foreign psychologists, and it may be possible to ar- 
range lectures and conferences in different cities. This 
will have the advantage of increasing appreciation of 
scientific psychology and in the promotion of interna- 
tional information and good-will, while at the same 
time assisting to defray the cost of travel for foreign 
members. 

The American Psychological Association now has 
about 600 members and 200 associates, all of whom are 
professional psychologists. Election to membership 
requires an advanced degree or its equivalent, the pubr 
lication of research work of some consequence and 
under ordinary circumstances a permanent position Sn 
psychology. All members and associates of the asso-' 
ciation are invited and expected to become members of 
the congress. Others from North America can become 
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members only by invitation. Invitations will be sent 
to the leading psychologists of the world and it is 
hoped that psychological societies in foreign countries 
will cooperate in the arrangements. . 

The officers of the congress are: 

president: J. McKeen Cattell, New York. 

Vice-president: James E. Angell, Yale University. 
Secretary: Edwin G. Boring, Harvard University. 

Foreign Secretary: Herbert S. Langfeld, Princeton Uni- 
versity, 

Fxecutine Secretary: Walter S. Hunter, Clark Univer- 
sity. 

Treaswrer: E. S. Woodworth, Columbia University. 
Chairman of the Frogram Committee: Eaymond Dodge, 
Yale University. 

Additional Members of the National Committee: John 
E. Anderson, University of Minnesota; Madison Bent- 
ley, University of Illinois; E. A. Bott, University of 
Toronto; Harvey A. Carr, University of Chicago; 
Knight Dunlap, The Johns Hopkins University; 
Samuel W, Femberger, University of Pennsylvania; 
William MeDougall, Duke University; W. B. Pills- 
bury, University of Michigan; Carl E. Seashore, Uni- 
versity of Iowa; liOwis M. Terman, Stanford Univer- 
sity; Edward L. Thorndike, Teachers College, Columbia 
University; Howard C. Warren, Princeton University; 
Margaret F. Washburn, Yassar College; Eobert M. 
Yerkes, Yale University. 


SCIENTIFIC NOTES AND NEWS 

Dr. Charles Greeley Abbot has been appointed 
secretary of the Smithsonian Institution to fiU the 
vacancy caused by the death of Dr. Charles D. Wal- 
cott. Dr. Abbot was appointed assistant director of 
the institution in 1928, and during the past year has 
been acting director. 

The Perkin medal will he presented to Dr. Irving 
Langmuir, of the General Electric Co., on January 13 
at a joint meetiug of the Society of Chemical Indus- 
try, Soeiete de Chime IndustrieHe, American Chem- 
ical Society and American Electrochemical Society. 
Addresses will be made by Dr, E. Hendrick, Dr. W. 
E. Whitney, Wm, H. Nichols and Dr. Langmuir. 

De. Simoh Flesnbr, director of the laboratories 
of the Koekef eller Institute for Medical Research, has 
been elected an honorary member of the Medical So- 
ciety of Berlin. 

De. Hideyo Noguchi, of the Rockefeller Institute, 
has been elected to membership in the Kaiserlich Leo- 
pold Deutsche Akademie der Naturforscher, of Halle. 

De. Max Wole, director of Heidelberg Observatory, 
distinguished especially for his originality and activity 
in observational astronomy, was elected an honorary 
member of the American Astronomical Society at its 
thirty-ninth meeting in New Haven. The constitution 
of the society permits the election of only one honor- 


ary member at each annual meeting. There are but 
five other living honorary members and the last elec- 
tion was made in 1924. 

Dr. Charles D. Marx, professor emeritus of civil 
engineering at Stanford University, has been elected 
an honorary member of the American Society of Civil 
Engineers. 

Lloyd E. Jackson and George H. Johnson, senior 
industrial fellows of Mellon Institute of Industrial Re- 
search, University of Pittsburgh, have been elected to 
honorary membership in the National Association of 
Dyers .and Cleaners. 

The Journal of the Washington Academy of Sci- 
ences notes that on the occasion of his seventieth 
birthday, August 13, 1927, the honorary degree of 
doctor of natural sciences was conferred upon H. Pit- 
tier by the University of Lausanne, Switzerland, “to 
distinguish the merits of his work concerning the nat- 
ural history of Canton de Yaud (Switzerland) and 
Latin America and to acknowledge his efforts in the 
promotion of colonial agriculture.” 

The court of the University of Wales will confer 
the honorary degree of LL.D. upon Sir Thomas Lewis, 
F.R.S., for his distinguished scientific work in medi- 
cine, particularly in cardiology; upon Sir Robert 
Philip, president of the British Medical Association, 
for his distinguished services to the science and profes- 
sion of medicine, and upon Dr. H. B. Brackenbury, 
chairman of the council of the British Medical Associa- 
tion, for his distinguished services to the profession of 
medicine. 

Professor Calmette, subdirector of the Pasteur In- 
stitute, has been elected a member of the French Acad- 
emy of Sciences. 

Professor F. Mares, head of the department of 
physiology of the medical faculty at Prague, recently 
celebrated his seventieth birthday and is shortly to 
retire. 

The title of emeritus professor of pathology in the 
University of London has been conferred on Sir Fred- 
erick Andrewes, who retired from the university pro- 
fessorship of pathology, tenable at St. Bartholomew's 
Hospital Medical College, last July. 

Dr. Rudolph Matas, who recently retired from the 
professorship of surgery at Tulane University Medical 
School, has been made professor emeritus. 

Dr. Anson Hayes, who is leaving Iowa State Col- 
lege at the end of the present quarter to become chief 
chemist of the American Rolling Mills Company, was 
the guest at a dinner in his honor given by the mena- 
bers of the chemistry faculty on December 19. 

Members of the staff of the U, S, Bureau of Dairy 
Industry gave a dinner in Washington on December 
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16 in honor of Dr. C. W, Larson, chief of the bureau, 
who resigned on January 1 to become director of the 
^rational Dairy Council with headquarters at Chicago. 

De. Frank Billings has been elected president of 
the McCormick Institute for Infectious Diseases, and 
Dr. James B, Herrick, vice-president. Dr. Ludvig 
Hektoen is secretary. During the coming year the 
principal subject for research at the institute will be 
infantile paralysis. 

Dr. James G. Needham, professor of entomology at 
Cornell University, is chairman of the local committee 
of the fourth International Congress of Entomology 
which meets in Ithaca from August 12 to 18, 1928, 
under the presidency of Dr. L. 0. Howard. 

Dr. Fred H. Albee, professor of orthopedic sur- 
gery at the New York Postgraduate Medical School, 
has been elected president of the Pan-American Medi- 
cal Association for the ensuing year and will soon 
begin a tour of the Latin- American countries in which 
the association operates. 

Dr. Edward Bat Weidlein, director of the Mellon 
Institute of Industrial Research, University of Pitts- 
burgh, was reelected president of the American Insti- 
tute of Chemical Engineers at the recent St. Louis 
meeting. 

At the eighteenth annual meeting of the National 
Committee for Mental Hygiene, New York, on No- 
vember 10, Dr. Charles P, Emerson, dean of the 
Indiana University School of Medicine, Indianapolis, 
was elected president ; Drs. Bernard Sachs, New York, 
and William L. Russell, White Plains, were among the 
vice-presidents elected, and Dr. William H. Welch, 
Baltimore, continues as honorary president. 

Dr. C. R. Ball, senior agronomist in charge of the 
ofdce of cereal crops and diseases of the U. S. Bureau 
of Plant Industry, has been elected by the American 
Society of Agronomy as agronomic adviser to the 
National Research Council. 

At the annual meeting of the Asoeiacion de 
Tecnieos Azucarera de Cuba, H. J* B. Schamberg 
was elected vice-president of engineering. 

The council of the Museums and Art Galleries As- 
sociation of Great Britain has elected Sir Francis G. 
Ogilvie, chairman of the Geological Survey Board, 
president for 1927—28, in succession to Mr. J. A. 
Charlton Deas. 

Dr, a. a. L. Rutgers, director of agriculture, in- 
dustry and commerce in the Netherlands East Indies, 
has been appointed governor of Surinam (Dutch 
Guiana). 

Sir Dawson Williams, who will shortly complete his 


thirtieth year as editor of the British Medical J ournal, 
and who before his appointment to that post in 1898, 
had for seventeen years been connected with the edi- 
torial department, has resigned. Dr. N. G. Homer, 
who has been assistant editor for the past eleven years, 
•will succeed Sir Dawson Williams as editor. 

Dr, Hugh Potter Baker, who was formerly dean 
of the College of Forestry' at Syracuse University, 
has been appointed head of a new department of the 
U. S. Chamber of Commerce which will work with 
trade organizations. 

Dr. Frank E. Rice has resigned as chairman of 
the department of chemistry at the North Carolina 
State College to join the Evaporated Milk Association. 

B. j. Nichols, who has been studying under Pro- 
fessor Svedberg at Upsala under a Swedish- American 
Fellowship, has returned to this country. He has ac- 
cepted a position with E. I. du Pont de Nemours & 
Company in their Wilmington laboratory, where he 
win be engaged in research in colloids. 

Professor Elias T. Clark, of the forestry depart- 
ment at the University of Washington, is being re- 
lieved of some of his work at the university to enable 
him to serve as supervising logging engineer for sev- 
eral timber companies in the state. The courses Pro- 
fessor Clark is giving at the university at present will 
remain under his direction. 

Professor Jerome J. Morgan, assistant professor 
of chemical engineering in Columbia University, plans 
to spend the spring months in Europe, leaving in Jan- 
uary. He will travel through France, Italy, Germany, 
England, etc., stud 3 dng the state of the gas industry 
and other developments in chemical engineering. 

Dr. Angelo Gallardo, Argentinian foreign min- 
ister, who formerly held the chair of zoology at the 
University of Buenos Aires, has arrived in Berlin as 
the guest of the German government. 

Dr. Alfred Adler, Vienna, will return to New York 
to give a series of lectures on psychology from Febru- 
ary 14 to March 22, 

The address of the retiring president of the Philo- 
sophical Society of Washington, Commander James P. 
Ault, on ^^Ocean Surveys — ^Problems and Develop- 
ments,’^ was delivered at a meeting of the society held 
in the Cosmos Club on January 7. 

Dr. William A. White, of Washington, delivered 
Ms presidential address to the American Psycho- 
anal 3 d;ical Society at the Waldorf Hotel on Decem- 
ber 27. 

Dr. Hans ZiNiasER, professor of bacteriology and 
immunology in the Harvard Medical School, addiressed 
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the New York Academy of Medicine, January 5, on 
“The Significance of Bacterial Allergy in Infectious 
Diseases.’’ 

Dr. J. a. Detlefsen, of the University of Pennsyl- 
vania, delivered a lecture to the Academy of Stomatol- 
ogy of the Philadelphia County Medical Society on 
November 30 and to the New York Society of Ortho- 
dontists on December 14 on “Hereditary Constitution 
vs. External Conditions in Dental Problems.” The 
data were based on his studies of the dentures of iden- 
tical twins. 

Dr. William J. IMato, of the Mayo Clinic, Roches- 
ter, Minn., will read a paper on splenomegaly and Dr. 
Alexis Carrel, of the Rockefeller Institute for Medi- 
cal Research, will show one of his new films dealing 
with some phases of his researches at the next meet- 
ing of the Johns Hopkins Medical Society which will 
be held in the auditorium of the School of Hygiene 
and Public Health on January 16. 

Dr. Herbert !Maulb Righarus, professor of botany 
at Barnard College, Columbia University, died on 
January 9, aged fifty-six years. 

Dr. Willis L. Moore, professor of meteorology at 
George Washington University and formerly chief of 
the U. S. Weather Bureau, died on December 18, aged 
seventy-one years. 

Dr. j. Homer Wright, assistant professor of 
pathology at the Harvard Medical School, died on 
January 3, aged sixty-two years. 

Dr. F. S. Luther, president emeritus of Trinity Col- 
lege, and formerly professor of mathematics, died on 
January 4, aged seventy-eight years. 

Dr. Edwaeu) V. d’Invilliers, consulting geologist 
and mining engineer of Philadelphia, died on January 
4, aged seventy years. 

Federal and state com borer research programs 
for 1928 were discussed by agriculturists concerned 
with the corn borer situation at a conference held at 
tne U- S. Department of Agriculture on January 3. 
The conference was attended by deans of agricultural 
colleges, directors of experiment stations and other 
scientists from 14 states. The program of the depart- 
ment was outlined. The work contemplated falls into 
six general groups, including: entomology, agricul- 
tural engineering, agronomy, animal husbandry, 
chemistry and soils and agricultural economics. 

The annual meeting of the Northeastern Bird 
Banding Association will be held on January 19, at 
the University Club, Boston* A field day is planned 
at Scituate and Cohasset on January 20. 

The first annual dinner of the Ringer Society was 
held on December 10 at Jules Restaurant, London, 


with Dr. Henry Ellis, in the chair. A large company 
of guests were present. The president delivered the 
Ringer oration. The society is named after Sydney 
Ringer, one of the first clinicians to realize the value 
of physiology and biochemistry applied to practical 
medicine, and known by his perfusion experiments 
with the fluid bearing his name. 

The juvenile Christmas lectures at the Royal In- 
stitution were delivered by Professor E. N. da C. 
Andrade on “Engines,” commencing on December 29. 
The general courses of lectures before Easter will 
begin on Tuesday, January 17, when P. R. Coursey 
will deliver the first of two lectures on the develop- 
ment of dielectrics for electrical condensers. On 
Tuesday afternoons there will be six lectures by Pro- 
fessor Julian S. Huxley on the behavior of animals. 
On Thursday afternoons at the same hour there wiU 
be three lectures by Sir William Bragg on Faraday’s 
notebooks; two by Dr. J. J. Fox on optics and chem- 
istry, and two by Group Capt. M. Flack on the 
physiological aspects of flying. Sir Ernest Ruther- 
ford will deliver four lectures on the transformation 
of matter on Saturday afternoons at three o’clock. 
The Friday evening meetings will start on January 
20, when the discourse will be delivered by Sir Wil- 
liam Bragg on photo-electricity. Succeeding dis- 
courses will include one (on March 2) on the psy- 
chology of the sick, by Sir Farquhar Buzzard, the 
new Regius professor of medicine at Oxford, and 
another by the daughter of his predecessor, Miss D. A. 
E. Garrod, on prehistoric cave art. The discourse 
on February 3 will be by Professor E. C. C. Baly on 
photosynthesis, and that on February 17 by the Rev. 
Dr. E. M. Walker on the university, its ideals and its 
problems. Other lectures will be given by Professor 
B. Melvil Jones, Professor E. A. Milne, Sir Ernest 
Rutherford and others. 

Colonel William Cooper Procter, president of 
the Procter and Gamble Company, has announced a 
gift of $2,500,000 to the Children’s Hospital in Cin- 
cinnati, to be used to construct a building to house 
research work in connection with the hospital and to 
endow a clinic. The proposed research building, 
which is expected to cost from $300,000 to $500,000, 
will accommodate an out-patient clinic, laboratory 
facilities for research, class rooms and living quarters 
for research fellows. The endowment will provide an 
income for the employment of fellows, who will be ap- 
pointed by the board of trustees of the hospital. » The 
endowment also will provide a budget for clinical in- 
vestigations, laboratory work, social service studies, 
child welfare investigations and psychological studies. 
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Plans for using an endowment given to Battle 
Creek College by Mrs. Mary F. Henderson, of Wash- 
ington, as the basis for a nation-wide race betterment 
movement were announced by Dr. John H. Kellogg 
at the close of the Third Race Betterment Conference 
at Battle Creek, Mich. Mrs. Henderson has given to 
the institution an endowment of $200,000 and a 4,000- 
acre farm in Missouri in the interest of race better- 
ment. It is planned to make the college a race bet- 
terment institution. 

The grass herbarium of the U. S. National Museum 
has received from the Institut Botanique, Montpellier, 
France, through Professor J. Daveau, conservator, a 
valuable package containing duplicates or fragments 
of specimens of Paspalum. Among them are a good 
series of Salzmann’s collections of Paspalum from 
Bahia, Brazil, some of Husnot’s from Martinique and 
other early collections not before represented in the 
grass herbarium. 

The sum of £100 is being offered by the Royal 
Society for the Protection of Birds for an invention 
of a portable apparatus for the detection of small 
quantities of carbon monoxide in mines, to supersede 
the use of canaries and small wild birds now forming 
part of the equipment of rescue brigades. All com- 
peting essays should be received by March 31 

The Nation’s Health, which for a few years has 
been published in Chicago, has been transferred with 
its contracts, lists, good-will and other assets to the 
American Public Health Association to be published 
with the American Journal of Public Health, 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The Carnegie Corporation of New York appro- 
priated $2,000,000 and paid more than $4,000,000 on 
previous grants for the fiscal year ended on Septem- 
ber 30, 1927, in support of colleges, universities and 
other educational organizations, according to the re- 
port of its president, Dr. Frederick P. Keppel, which 
was recently made public. Of the appropriations 
$831,500 went for educational studies. “Only $84,- 
000” was appropriated for libraries, chiefiy for the 
maintenance of library schools. Other grants included 
$97,600 for adult education, $150,000 for the Carnegie 
Endowment for International Peace and $500,000 in 
encouragement of the fine arts. 

On November 8 the city of Cincinnati, by a major- 
ity of 31,000, voted for $1,425,000 for its municipal 
university, the University of Cincinnati: Out of these 
funds will be constructed an addition to the power 


plant, library and recitation hall and a new building 
for the college of education. 

Duke University has received from Mr. C. C. Dula, 
president of the Liggett and Myers Tobacco Company, 
$200,000 to be added to the university’s endowment 
fund. 

An engineering building, which will be erected at a 
cost of between $250,000 and $500,000, has been- do- 
nated to Drexel Institute by Cyrus H. K. Curtis, of 
Philadelphia. 

Dr. F. a. Woll has been promoted to be full pro- 
fessor and head of the department of hygiene in the 
College of the City of New York. 

Dr. R. F. Ruttan, director of the department of 
chemistry at McGill University, and Dr. A. B. Mae- 
Callum, head of the department of biochemistry, have 
resigned. Dr. J. B. Collip, professor of biochemistry 
at the University of Alberta, has been appointed to 
succeed Dr. MacCallum. 

M. ViLLEMiN has been named professor of anatomy 
at the University of Bordeaux to succeed M. Pieque. 


DISCUSSION AND CORRESPONDENCE 

ON THE MECHANISM OF ORIENTATION OF 
ATOMS IN MAGNETIC AND 
ELECTRIC FIELDS 

When atoms possessing magnetic or electric mo- 
ments are subjected to a field they are supposed to 
take up definite quantized directions with respect to 
the field. Experimental confirmation of this view 
has been made for the magnetic case in the experi- 
ments of Gerlach and Stem, but the mechanism by 
which the orientation takes place presents serious 
difficulties which may be briefly summarized as fol- 
lows. In the absence of collisions and radiation the 
field, of course, can produce only a precession of the 
atom about the direction of the field. The experi- 
ments of Gerlach and Stem, however, show that the 
atom comes to equilibrium with its moment in definite 
quantized directions relative to the field and it does 
this in a time which is less than 19”* sec. Since no 
collisions are taking place in the beam the only pos- 
sible method by which the atom can change its energy 
to become oriented is by the emission or absorption 
of radiation. But unless the probability of a transi- 
tion from a non-quantum to a quantum state is very 
much greater than between two quantum states this 
proeess^should take something like 10^^ sec. according 
to a calculation by Einstein and Ehrenfest.^ 

lEmstein and Bhrenfest, ZeiU fur Ph^sih, 11, 31, 
1922. 
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This difficulty may be avoided if it be supposed 
that the oven chamber in which the atoms of the 
beam made their last collision is subjected to a stray 
field which is parallel to the deflecting field, for it 
has been shown by experiments with resonance radia- 
tion that a small field (of the order of a few gauss) 
is sufficient to cause complete orientation in the pres- 
ence of collisions. Although this solution of the diffi- 
culty has been ruled out by Stoner on the supposition 
that the oven chamber was magnetically shielded yet 
in view of the fact that only small fields are sufficient 
to produce orientation and since if stray fields were 
present they would, from the geometry of the appara- 
tus, have been parallel to the defiecting field, it seems 
that this cause of orientation should be given more 
weight. 

A striking confirmation of the view that the ^toms 
become oriented by stray fields in the oven chamber 
is provided by the recently published article by E. 
Wrede^ on the deflection of beams of electric dipole 
molecules in a non-homogeneous electric field. In 
these experiments the oven, where collisions were 
taking place, was unquestionably field free and the 
traces produced by the defiected beam shows that the 
molecules had no definite quantized direction. We 
have here, then, a case where the field is unable to 
produce orientation in the absence of collisions. 

A further test of the ability of the field to produce 
orientations might be made by a repetition of the 
Gerlach and Stem experiment, subjecting the oven 
chamber to definite magnetic fields. For example, 
if the oven field were at right angles to the deflecting 
field the orientations produced during collisions, in 
the ease of atoms with a magnetic moment of but 
one magneton, would be in such directions that no 
deflection would be produced unless the deflecting 
field were able to change the orientation. 

Thomas H. Johhsoh 

The Baetol Eeseaech Fottnuation 
oy THE Feanklht Institute 

THE IDENTITY OF CLEAR CREEK SKULL 

CoNSEDEEABLE discussion has occurred in regard to 
the identification of a calvarium found at Clear Creek 
near Everton, Arkansas, and purchased by Mrs. Ber- 
nie Babcock for the Museum of Natural History and 
Antiquities, Little Rock, Ark. As there has been 
unusual publicity concerning the age of this skull, it 
was necessary to obtain its accurate classification. 
The specimen was examined by Dr. T. Winga'te Todd, 
professor of anatomy, Western Reserve University, 
and compared with the remarkable collection of 

2 E. Wrede, Zeits, fur Fhysik, 44, 261, 1927, 


models of the important fossil skulls, together with 
numerous crania of Homo sapiens in the Hamann 
Museum. 

The calvarium (Fig. 1) is obviously that of a 



dolieocephalic individual because the cephalic index 
is approximately 65.4 mm. The large supraorbital 
ridges proclaim a male, and the union of all vault 
sutures^ together with the texture, indicate a man 
about fifty years of age. The thicknesses of the vault 


are 

Glabellar region 12.5 mm. 

Vertical thickness at bregma 7.0 

Region of lambda 6.5 ‘‘ 

Parietal eminence (approximately) 5.5 ** 


Compared with corresponding dimensions on the 
modem male, white cranium, these thicknesses are but 
slightly greater than those of the average contem- 
porary man.^ 

The supraorbital ridges possess the lozenge char- 
acteristics of contemporary dolicocephailic man, 
whether of white or American Indian stock. There 
is slight ridging of the sagittal vertex region and 
slight flattening of the parietal slopes as in primitive 



CAYUGA 

1 Todd, T. W., and Lyon, D. W., Jr., ''Endocranial sn- 
tnre closure; its progress and age relationship, Part 1/* 
Am. J. Fhys. Anthrop., 7, 325-384, ,1924; and Ecto- 
cranial closure in adult males of white stock. Part 2, 
Am. J. Phys. Anthrop.^ 8, 23-45, 1925. 

Anai. Becord, 27, 245-256, 1924. 

2 Todd, T, W., Thickness of the male white cranium, 
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dolicoceplialie peoples. The dimensions obtainable 
are 

Glabello-inion length 191.5 mm. (?) 

Probable euryon breadth 127.5 

Minimum frontal diameter 94.0 

In contour the calvarium resembles very closely the 
people of Cayuga skull (Fig. 2) presented in Mor- 
ton^s volume,® which has the following approximate 
dimensions : 


Glabello-inion length 195.0 mm. 

Euryon breadth 127.5 

Minimum frontal diameter. 105.0 


In our calvarium the frontal bone extends rather 
further backwards on the vault than in the Cayuga 
skull. 

In Hrdlicka’s excellent resume^ the Rock Bluff 
cranium discovered in 1866 most closely resembles 
our specimen. The dimensions of this cranium are 


Glabello-inion length 195.0 mm. 

Euryon breadth 137.0 

Minimum frontal diameter 97.0 


Hrdli^a’s description fits our skull equally well. 
Its most noteworthy feature, and that which gives 
it the appearance of a specimen of low type, is its 
greatly developed supraorbital ridges. These are not 
in the form of ares, however, as in anthropoids and 
in the human ^ulls of Spy, Neanderthal, etc., and 
to a less extent in the two Calaveras specimens, but 
involve, as general among Indians, only about the 
median three fifths of the supranasal and supra- 
orbital portions of the frontal bone. They project 
greatly forward, however. 

In comparing the profile of our calvarium with 
that of Briinn® we note that whereas the supraorbital 
ridges of both are equally pronounced, the Briinn 
specimen has a lower vault and less prominent fore- 
head. 

The calvarium is devoid of organic material, but 
this may well occur within a century of burial. There 
is no mineralization or other evidences of great an- 
tiquity such as would be indicated by relationship to 
the Conard Fissure material® from northern Arkansas. 

3 Morton, S. G., Crcmia Americana, Phila., Plate 35, 
1839. 

^HrdliSka, A., '^Skeletal remains suggesting or attrib- 
uted to early man in North America.'' Forms BvXl, 33, 
of Smithson. Inst, Bur. Am, Ethnol. 30, 1907, 

® Schwalbe, G., ^^Das Schadelfragment von Briix und 
verwandte Sehadelf ormen. " Ztschr, f. Morphol. n. An- 
throp,, 9, 81-182, 1906. 

^ Brown, B., *‘The Conard Fissure; a Pleistocene bone 
deposit in northern Arkansas,." Manuel American Mu- 
seum of Natural History, 9, 155-208, 1908. 


Mrs. Babcock and the Museum of Natural History 
and Antiquities are to be congratulated upon the zeal 
which saved this specimen from oblivion, and, 
although there is no reasonable doubt of its belong- 
ing to an American Indian with a head shaped like 
that of the notorious Cayuga, its primitive character 
indicates that we may hope to find other evidence of 
low grade dolicocephalie people in the locality. 

BL^lrvet S. Thatch|jr 

University op Arkansas, 

School op Medicine 

BIBLIOGRAPHY OF COLORIMETRY 

In connection with the work of the colorimetry 
section of the Bureau of Standards and the report of 
the colorimetry committee of the Optical Society of 
America, I am desirous of compiling a bibliography 
of papers and books having direct bearing on colorim- 
etry, spectrophotometry, and color specifications. 
It is expected that this bibliography will ultimately 
be published in the Journal of the Optical Society. 
It win also be of use in replying to frequent in- 
quiries for information on this subject. In the 
interest of completeness and accuracy, all authors 
who have contributed to this subject are requested to 
send me check lists of their papers giving titles and 
complete journal references. 

The following subjects are mentioned as illustrative 
of the classes of material desired : 

1. Color of daylight and artificial sources. (Spectral 

distribution of energy, color temperature.) 

2. Visual psychophysical data. {F.g., visibility of 

energy, hue discrimination, saturation discrimina- 
tion, brilliance discrimination, excitations, abnor- 
mal color sense.) 

3. Theories of color vision. 

4. Methods of computing the trilinear coordinates, 

dominant wave-length, and purity from data on 
spectral distribution. 

5. Spectrophotometric instruments and methods. 

6. Spectral transmission of materials. 

7. Reflectance of materials. 

8. Colorimeters. 

9. Systems of color standards. 

10. Applications of colorimetry and photometry to 

chemical analysis. 

11. Turbidity and scattering of light. 

12. Color nomenclature and terminology. 

Reprints will also be of real service and will be 
gratefully received. I already have a considerable 
collection of such reprints. They are classified by 
subjects, and are of great assistance to those engaged 
in colorimetric research at the Bureau of Standards. 
This coUeetion has been profitably used not only by 
regular members, of the staff but by temporary re- 
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search associates and visitors at the burean. It is 
desired to keep it up to date and make it as com- 
plete as possible. Authors who have reprints avail- 
able can very effectively assist in the dissemination 
of information by contributing copies to this collec- 
tion, since by consulting it workers on a given subject 
can find together in one place the pertinent litera- 
ture, the discovery of which would otherwise require 
diligent and laborious search through many scattered 
journals on physics, chemistry, psychology, physiol- 
ogy and sundry kinds of technology. 

Iewin" G. Priest 

Bureau of Standards, 

Washington, D. C. 

NO METEORITE 

On November 12, 1927, newspapers in the Eastern 
States carried a New York World News Service state- 
ment that on November 11 a meteor, accompanied 
by a bolt of lightning, struck at Fairdale, near 
Montrose, Susquehanna County, Pennsylvania. The 
lightning set fire to a building and the meteor made 
holes 12 to 14 inches in diameter in the concrete high- 
way. Of particular interest was the statement that 
around these holes in the highway was discovered a 
strange substance that very much resembled bitumin- 
ous coal. 

The Pennsylvania Geological Survey made inquiry 
through different channels and received a most satis- 
factory reply and explanation from H. R. Mof&tt, 
district engineer, Pennsylvania Department of High- 
ways, at Scranton. He writes: 

Lightning struck a barn to which an aerial was at- 
tached, running thence to the house and down the ground 
wire and was apparently conducted through the water 
that covered the ground at this location, to the pave- 
ment. The pavement in several places was shattered 
along the edge about 10 inches in from the edge and 
about three inches deep, where the concrete was broken 
out exposing the reinforcing. The total breaks can be 
repaired with about one gallon of tar and one hundred 
pounds of stone. The asphalt crack filler, in several 
places, was blown out and burned and the material re- 
sembled soft coal, which I believe gave rise to the news- 
paper account of the story. 

This note is published so that future catalogs of 
meteorites will not include this one from Fairdale, 
Pennsylvania. 

R. W. Stone 

Harrisburg, Pa. 

CONSIDER THE USER OF BULLETINS 

In Science of December 9, Professor R. J, Barnet, 
under this cleverly worded title, has given some very 
good advice to those who control the make-up of bulle- 


tins. But he might very justifiably have gone further. 
Those of us who have to consult the technical and 
non-technical bulletins of the federal government, of 
the States and of other institutions, often find fault* 
and as to the librarians, those long-suffering people 
deserve our very deep sympathy. 

Professor Barnet seems especially annoyed by the 
difficulty he has had in finding the names of the 
authors of certain American bulletins, and urges very 
sensibly that these names be displayed uniformly on 
the cover page or the title page. My first reaction 
was the reflection: “Well, after all, we do better than 
the British.” I had in mind especially some of the 
publications of the Board of Agriculture and Fish- 
eries, the authorship of which I have seldom been 
able to learn. The beautifully illustrated, but 
anonymous No. 44 of the “Miscellaneous Publications” 
of this ministry, entitled “Wasps,” pleased me so 
much that, after a very considerable effort, two years 
in duration, I learned that it was written by that 
competent entomologist, R. A. Stenton, now of the 
Parasite Laboratory of the Imperial Bureau of Ento- 
mology at Famham Royal. 

But we must not criticize our British friends while 
we ourselves are open to criticism. We do not follo'v^ 
the advice of our own best people. As long ago as 
1919 the Association of Agricultural College Editors 
formulated recommendations on the very points 
brought out by Professor Barnet, and yet they have 
not been followed by all. 

Professor Barnet might have pointed out other 
things. I have been talking them over with Miss 
Mabel Colcord, the skilled librarian and bibliographer 
of this bureau, and from our somewhat different view- 
points we have sympathized about several of these 
other things. How is one to give exact references 
with the minimum of trouble when such magazines 
as The Scientific American and The Scientific Monthly 
conceal volume and number in their advertising 
pages? What is one to do about a repaged reprint 
(See R. H. Rastall, Nature, March 20, 1926, page 
418) ? Then too, why should scientific men from time 
to time, as they do, send out reprints or preprints 
carrying only author’s name and the title of the 
article, with no date and no indication of what it is 
taken from? Why should the division reports from 
the various British colonies fail to state the country 
they represent? Why, in bibliographic lists, should 
translated titles be given without also the title in the 
language and the wording of the author? In simple 
justice to the author, it seems that it should be given 
as he states it. The Experiment Station Becord of 
this department fails in this respect. There are other 
questions of this kind. They have been discussed, 
most of them, elsewhere and at various times. 
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I wish to add one last word, on the desirability of 
printing the name of the author of the species fol- 
lowing the scientific plant or animal name, I labored 
for years to secure this obviously just custom with 
one important bibliographical publication before the 
publishers were convinced of its importance. 

L. 0. Howaed 

Bureau op Entomology, 

IT. S. Department op AGRicuLomE 


SCIENTIFIC BOOKS 

Stars and Atoms: A. S. Eddington, Sc.D., F.E.S., 

Plumian Professor of Astronomy in the University 

of Cambridge. New Haven : Yale University Press. 

London : Oxford University Press, pp. 127. 

In “Stars and Atoms” Professor Eddington has 
given us one of the most valuable and delightful 
monographs on astronomy that has ever appeared in 
the literature of science. 

The rapid strides of physics and chemistry into the 
realms of the stars have fairly bewildered students 
of the older astronomy, and it is a remarkable service 
which the author has rendered in giving to the gen- 
eral reader, without mathematical details, the essen- 
tial problems of modern astrophysics. With a suffi- 
ciently extensive description of the atom and its ion- 
ization that will enable the general reader to picture 
the mechanism of radiation and radiative tempera- 
ture, the author portrays the essential make-up of the 
sun and stars and makes clear the problem of the 
maintenance of their heat. 

When one reads the all too often dogmatic state- 
ments concerning recent advances in astronomy, one 
feels refreshed in finding so great an authority as Dr. 
Eddington sounding notes of caution while making 
sharp distinctions between the demonstrable and the 
speculative. 

The saving sense of humor which relieves the 
dilemma in many an embarrassing scientific situation 
keeps the reader in friendly terms with the scientist, 
even in his wildest guesses and in the end fosters a 
genuine faith and confidence in results of notable 
significance. 

In few books, indeed, does one sense more acutely 
the true spirit of science in its never-endiug quest for 
divining the nature of things. From the first chapter 
to the last the reader is carried at almost breathless 
pace through round after round of astrophysieal dis- 
covery till he is introduced to matter in all but un- 
believable states as it exists in the companion to 
Sirius. 

In his fibaal chapter on stellar evolution, Dr. Edding- 
ton makes a strong argument for the annihilation of 


matter through the radiation of mass, but does not 
overlook such technical details and perplexities as the 
simultaneous existence of giant and dwarf stars in 
coeval clusters, the problem of devising laws for the 
release of subatomic energy consistent with the de- 
mands of astronomical observations and at the same 
time reconcilable with any satisfactory picture of the 
annihilation of matter which the student of subatomic 
activity can postulate. 

A lesser scholar than Eddington would not have 
closed the book with an anticlimax. It is a mark of 
genius and modesty worthy of a successor to the tradi- 
tions of Newton that his closing paragraph should 
read: 

I should like to have closed these lectures by leading 
up to some great climax. But perhaps it is more in 
accordance with the conditions of scientific progress that 
they should fizzle out with a glimpse of the obscurity 
which marks the frontiers of knowledge I do not apolo- 
gize for the lameness of the conclusion, for it is not a 
conclusion. I wish that I could feeh confident that it is 
even a beginning. 

H. T. Stetson 


SPECIAL ARTICLES 

THE CORRELATION BETWEEN INTELLI- 
GENCE AND SPEED IN CONDUCTION 
OF THE NERVE IMPULSE IN A 
REFLEX ARC 

The present paper is a preliminary report of a 
study to determine if there is any relationship be- 
tween the factors of intelligence and refiex time or 
speed in conduction of the nerve impulse in a reflex 
arc. 

My work of the last three years as a fellow of the 
National Research Council has centered around an 
investigation of the neural processes in stuttering, 
and there has developed out of this research a refined 
technique for utilizing action current measurements 
in functional neuromuscular derangements. In 
studying certain reflexes during stuttering among 
patients widely diffierent in intelligence an apparent 
relationship between reflex time and intelligence or 
mental ability was noted. These observations were 
verified on the patellar tendon reflex. Nearly all the 
excellent work that has been done on this reflex has 
involved so-called gross reflex time or the time elaps- 
ing between the application of the stimulus and the 
movement of the foot or thickening of the muscle. 
This gross reflex time probably would not correlate 
very highly with such mental factors as we wish to 
study because nine tenths of the Mme is taken up by 
movement of the muscles in extending the foot and 
any factor affecting the central nervous mechanism 
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would be masked. Our technique provides a means 
of determining the length of time elapsing between 
the stimulation of the patellar tendon and the pro- 
duction of the action currents in the muscles, which 
is about one tenth as long as the gross reflex time. 
In other words, it permits the measurement of speed 
of conduction in a reflex arc. 

We secured a group of forty-four individuals rang- 
ing in mental ability from feeble-mindedness to that 
of very superior university men and gave the Otis 
test of mental ability, Higher Examination, Form A, 
which has a reliability coefficient of .921. The cor- 
relation between the scores on this test and the reflex 
times was found to be .87 with a probable error of 
.024. The bright individual has a short reflex time, 
while the dull individual has a long reflex time. This 
high correlation'* is really astounding inasmuch as we 
are undoubtedly dealing with an* imperfect measure 
of intelligence. Even if the test scores represented 
absolute measurements of inteUigence we could not 
expect a higher correlation. We therefore took every 
precaution to verify our findings both on the instru- 
mental side and on the side of intelligence rating. 
We looked about for other criteria of alertness or 
intellectual responsiveness and also for a group of 
individuals which presented a fairly normal distribu- 
tion of these mental characteristies. Forty-three uni- 
versity freshmen on whom the University of Iowa 
qualifying examination scores were available were 
selected to fulfill the above requirements. This ex- 
amination aims to measure the ability of a student 
to do college work. The correlation between the 
University of Iowa qualifying scores and the reflex 
time again turned , out to be .87 with a probable error 
of .025. The two correlations being equal is an 
element of chance. The correspondence between the 
intelligence ratings and the reflex times was very 
close, not only for widely separated individuals but 
for the intermediate subjects as well. 

The mean score on the Otis of the forty-four sub- 
jects was 53.9 as compared to 53.0 obtained on 2,516 
college students reported by Professor Otis. The 
range of our group was from thirteen to seventy-five 
as compared to the range of his group, twenty to 
seventy-five. 

The mean score of the forty-three freshmen in the 
university qualifying examination was 362.0, which 
is approximately the mean of aU freshmen students. 
The range of our group was the same as that of the 
entire fre shman class inasmuch as every tenth stu- 
dent, which included the highest and the lowest, was 
selected from a list arranged in the order of percen- 
tile rank. 

. The apparatus finally developed to obtain the reflex 
time in the knee-jerk consisted of a three-stage, re- 


sistance coupled amplifier, a portable, three-element 
oscillograph, a vacuum-tube oscillator, a mechanical 
stimulating mechanism and a signal circuit.^ 

The amplifier furnished medium amplification and 
was exceptionally free from inherent disturbances. 
The oscillograph is manufactured by the Westing- 
house Electric and Manufacturing Company. The 
element which recorded the action currents was ap- 
proximately ten times as sensitive as the other two 
standard vibrator elements which furnish the signal 
and the time lines. A special photographic unit was 
devised to replace the one with which the oscillograph 
was originally equipped. This specially built unit 
will handle four hundred feet of moving picture film. 

The oscillator is a General Radio Company product 
and was used to furnish a time line of a thousand 
complete cycles per second. The stimulating mecha- 
nism described elsewhere^ delivered blows of constant 
intensity and at a uniform rate of six per minute. 
The signal circuit was actuated by discharging a con- 
denser which had been charged previously. 

The electrodes were German silver plates, twenty- 
seven millimeters in diameter, covered with canton 
flannel, which was soaked in a saturated saline solu- 
tion before each experiment. One electrode was 
placed over the place where the femoral nerve enters 
the rectus femoris muscle which, according to an 
unpublished study by Tuttle and MacEwen, is half 
way between the superior margin of the patella and 
the anterior superior spine of the ilium. The second 
electrode was placed peripherally about six inches 
from the first. Control experiments have shown that 
the amplifier is stable and able to respond instan- 
taneously to changes in potential impressed on the 
input. 

' The subjects were comfortably seated, with the 
thigh slightly elevated to put some tension on the 
quadriceps muscles. An explanation of the manner 
in which the experiment was going to be carried out 
was given to .each subject in order to dispel any 
fears he might have of being shocked or injured. 
Care was taken also to select individuals who were 
not fatigued and who had not been ill recently. 

Reflex time is determined in a record by ascertain- 
ing the length of time elapsing between the instant 
of application of the stimulus to the patellar tendon 
and the arrival of the action currents at the first 
electrode. Reflex times are read and reported in 
thousandths of a second. At least eight records were 
obtained on each subject. 

1 Theodore A, Hmter is to publish elsewhere a tech- 
nical description of this set up. 

2 Tuttle and Travis. “A Comparative Study of the 
Extent of the Knee-jerk and the AchiUes-jerk.’* . Am* 
I* Fhysiok 82, 1927, 147. 
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All reflex time experiments were made and the 
records read in ignorance of the results from the 
intelligence tests. Also flfteen records were selected 
at random and read by a disinterested person. The 
agreement between the two readings was practically 
perfect. 

The mean reflex time of the forty-four Otis eases 
was .0194 seconds. The range was from .0114 to 
.0268 seconds. The mean reflex time of the forty- 
three university freshmen was .0197 seconds. The 
range was from .0154 to .0245 seconds. 

Each group gave a fairly normal distribution in 
reflex time. The great individual differences in reflex 
time are considered as very important. It varied 
from 11/1000 to 27/1000 of a second. In other 
words conduction over a reflex arc in one individual 
was two and a half times as fast as conduction over 
the same reflex are in another individual. 

These marked differences in reflex times found in 
our groups are probably referable to differences in 
synaptic resistances in the arcs and not to differences 
in resistance of the nerve trunks. Just how much 
of the nervous system is involved in the patellar ten- 
don reflex is a debated question, but a recent study 
by the writer^ showed that the action current records 
during the knee-jerk were practically identical with 
those during voluntary extension of the foot. Both 
sets of records gave indication of two different rates 
of discharge, one furnishing the audio or principal 
frequency of from three hundred to six hundred 
oscillations per second, and the other, the modulating 
inaudible frequency of from eight to twelve per sec- 
ond. This slower rate of discharge is probably from 
the Betz cells in the precentral cortex and would 
indicate that the higher centers are involved in the 
knee-jerk. If this is true we are dealing with a con- 
siderably greater number of synapses than is com- 
monly thought of . in this connection and a larger 
fraction of the nervous system as well. 

Although the individual differences in rate of con- 
duction in the reflex are we have been studying are 
great they take on real signifleance when viewed in 
connection with the complicated associational paths 
of the cerebral cortex which probably function in the 
higher mental processes. 

We are here confronted with a new fact — a. fact 
which has become available by the reflnement of tech- 
nique in measurement. It challenges us to reinves- 
tigate all the generally recognized phenomena of this 
particular reflex. It opens up an unlimited vista of 
inquiries into the nature of its cause, the conditions 
under which it varies, and its meaning in psyeho- 

3 Travis, Tuttle and Hunter. ‘^The Tetanic Nature 
of the Knee-jerk Besponse in J. Fhysiol* 

81 , 1927 , 670 . 


logical and physiological terms. It is conceivable 
that we are here dealing with a relatively complex 
reflex are — ^perhaps more complex than has been sus- 
pected, and it is fair to assume that it is typical of a 
large number of reflex arcs which constitute an 
integrated central nervous system. Now, according 
to the best modem theories of intelligence the cogni- 
tive processes may be thought of as hierarchies of 
reflexes of which the vast majority are perhaps at 
as low a level in the central nervous system as that 
of the patellar reflex. K this is true, we have in the 
type of conduction through the patellar reflex arc a 
sample of the type of conduction that takes place in 
all weU organized motor life and possibly, as these 
facts indicate, also the cognitive. Tests of inteUi- 
genee have always stressed the element of speed and 
this is perhaps right, because an intelligent response 
to a complex situation may conceivably be thought of 
as a prompt response, radiating into a large number 
of systems. We may think of the central arcs of 
an individual as having a personal equation, just as 
we do in a gross way when we observe one man is 
quick and another is slow in his movements, even in 
his thought movements. 

Whatever the interpretation through further study 
may prove to be, we have in this concept of the rate 
of conduction through a central arc, a new approach 
to the neuro-physiology of intelligence or mental 
alertness. 

Lehei Edwaed Teavis 

University op lom 

A COMPARISON OF GROWTH CURVES OF 
MAN AND OTHER ANIMALS 

In connection with mvestigations on the time rela- 
tions of growth of domestic animals, several charts 
have been prepared on the growth of man. The pur- 
pose of this article is to present four of the most strik- 
ing, or the most instructive, charts together with a few 
comments. For a background to this work and for de- 
tails of technique the reader is referred to a series of 
Research Bulletins which are being published by the 
University of Missouri Agricultural Experiment Sta- 
tion (Columbia, Mo.). 

Figure 1 represents an equivalence chart for growth 
of man and animals . It represents growth equivalence 
only for the phase of growth following puber^. This 
chart serves to illustrate the fact that the difference 
between the growth curve of man and that of any 
other animal under consideration is infinitely greater 
than the difference between the curves of widely sepa- 
rated species of animals. The growth curve of man 
is, quantitatively viewed, in a class by itself, unless it 
is found to be related to the curves of other primate 
This figure suggests the following comments: 
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Fig. 1. G-rowtli equivalence during the post-pubertaJ phase of growth for man and animals. Note that age is 
counted from birth. For sources of data see Missouri Agricultural Experiment Station Ees. Bull. 96 (in press), 

1. The length of the juvenile period. The length of 
the juvenile period in man is about 10 years (4 to 14 
years). This relatively enormous length of the juve- 
nile period appears to be the most distinguished fea- 
ture of the growth curve of man. 

2. The position of the pubertal inflection. In the 
curve for man, the major inflection (puberty) occurs 
when the body weight is, roughly, two thirds of the 
mature weight; in other animals it occurs when the 
body weight is, roughly, one third of the mature 
weight. 

3. The post-pubertal phase of growth. Following 
the major inflection (puberty) the qualitative course 
of growth in man and in animals is the same. In both 
eases the time rates of growth decline by a constant 
percentage. The numerical value of the percentage 
decline in the time rates of growth is less, however, 
in man than in other animals; but the differences are 
relatively slight. In man it is of the order of 3 per 
cent, per month; in the sheep, which has the same 
mature weight as man, it is of the order of 15 per 
cent, per month. In brief, there are no radical quan- 
titative or qualitative differences between the growth 
curves for man and other animals during the phase of 
growth following puberty. 

4. The pre-puhertal phase of growth. The course 
of growth during the juvenile, and probably fetal, pe- 
riod of growth is probably qualitatively the same in 
man and in animals. The time rates of growth tend 


to increase at a constant percentage rate. There are, 
however, considerable quantitative differences in this 
respect. The relatively enormous length of the juve- 
nile period in man as compared to that in animals has 



Fig. 2. The course of prenatal growth in man as 
plotted on arithlog and arithmetic scales. During the 
third month the rate of growth is about 8 per cent, per 
day. During the three months preceding birth, the rate 
of growth varies from 1.7 to 1.3 per cent, per day* The 
chart was plotted from data published by G. D. Streeter, 
Carnegie Institution of Washington, Contributions to 
Embryology, 1920, ix, 143. 
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Fig. 3. Chart on an arithlog grid to illustrate the facts that (1) the percentage rate of growth is approxi- 
mately constant between 4 and 14 years j and (2) that the pubertal acceleration is related to the percentage rate of 
growth during the earlier phases of the juvenile period. 100 h represents the percentage rate of growth per year. 
The curves are arranged in a descending order of the values of K On the left, where the numerical values of 
Tc are high, there is no increase in the percentage rate of growth at 12 years; indeed, in curve 1, there is a decrease 
in the percentage rate at this time. On the right, where the numerical value of 1? is low, there is a very conspicuous 
pubertal acceleration. The pubertal acceleration may, therefore, be related to the nutritional condition of the child. 
For the sources of data see Baldwin, B. T., The Vhysiedl Growth of Children from Birth to Maturity, TJniv. of Iowa 
Studies in Child Welfare, 1921, 1, 188. Curve 1 represents well-to-do American children (column 1 in Bald- 
win) ; curve 2, German (column 106) ; 3, English (c. 54) ; 4, American (c. 3) ; 5, French (c. 76) ; 6, It a l i an (c, 122) ; 
7, American (c. 39); 9, English (c. 66); 10, German (c. 79); 11, Eussian Jews (c. 120); 12, Japanese (c. 127); 
13, Eussians (c. 115) ; 14, Japanese (c. 129). The broken lines on the chart connect the points of the same ages. 


already been mentioned. Another difference relates to 
the percentage rates of growth. In man, the percentage 
rate of growth during the juvenile period (4 to 14 
years) is of the order of 0.03 per cent, per day (10 
per cent, per year) ; in other animals, it is of the order 
of 3.0 per cent, per day (1,000 per cent, per year). 

In the fetal period, too, the percentage rate of 
growth in man is unusually low. Figure 2 shows it to 
be of the order of 8 per cent, during the three months 
preceding birth. In the rat, we have found the rate 
of growth for nine days preceding birth is of the 
order of 53 per cent, per day. The difference, how- 
ever, is not so great as for the juvenile period. Again, 
it is the juvenile period which, quantitatively consid- 
ered, is the most conspicuous feature of the growth 
curve of man as contrasted to the growth curve of 
animals. 

5. The infantile period. In addition to the juve- 
nile period, the infantile period in man is conspicuous 
by its differences from the corresponding segment of 
the growth curve in animals. It appears to show an 
inflection similar to the pubertal inflection in the 
curves of animals; but the inflection proves to be 
abortive. Sometimes between 2 and 4 years after 
birth the declining time rates of growth are changed 
into increasing time rates of growth, and practically 
constant percentage rates of growth. This constant 


percentage rate of growth often lasts until 15 years. 
It is this turn of events which principally differen- 
tiates the growth curve of man from that of animal. 

6. The pubertal acceleration. In children there is 
often an increase in the percentage rate of growth 
between the age of 12 and 14 or 15 years. Such an 
acceleration has not been definitely encountered in the 
growth curves of domestic animals. This acceleration, 
however, can not be said to constitute a qualitative 
genetic difference between the growth curves of man 
and animals, for it is not a universal feature of the 
growth curve of man. This pubertal acceleration ap- 
pears to be related to the percentage rate of growth 
between 4 and 12 years. If the percentage rate of 
growth for a given group of children is relatively low 
during the earlier ages, then there is usually an accel- 
eration between 12 and 15 years; if it is high, there is 
no acceleration. The pubertal acceleration, when pres- 
ent, appears to be in the nature of compensatory 
growth for an earlier deficiency. Figure 3 illustrates 
this statement. 

It should be said that growth in length takes place 
at an approximately constant time rate when growth 
in weight takes place at a constant percentage rate 
(Fig. 4) . This is evident from geometrical considera- 
tions when growth in length is strictly terminal. It is 
also evident from physiological consideraiaons; con- 
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€3cpressed as percentages of the mature values. While 
growth in weight hetween 4 and 14 years takes place at 
a constant percentage rate (8.6 per cent, per year) 
growth in height takes place at a constant time rate 
(2,8 units per year), Bata cited by Baldwin, 

stant percentage rates of growth in volume and con- 
stant time rate of terminal growth both imply that 
the physiological environment with respect to the 
growth-limiting process remains constant. 

Samuel Brody 

Agbicultural Experiment Station, 

TJniveesity op Missouri 

PROGENIES FROM X-RAYED SEX CELLS OF 
TOBACCO 

In January of this year two greenhouse plants of 
Nicotiana tabacumYBs:, purpurea (U. C. B. G. 27014)^ 
in full flower were exposed to moderately hard 
X-rays. Immediately thereafter all open flowers were 
removed and the remaining buds trimmed to a series 
of size classes. Within 48 hours all buds except 
those in which pollen was formed had fallen. In 
these larger buds the primordia of female sex cells 
had been set apart and in the majority the mega- 
spore mother cells were in meiotic prophases or divi- 
sions. Seed from 7 capsules produced by selflng 
the flowers from these larger buds have given some 
IjOCN) plants^ which began to flower in July. 

At the seedling stages the presence of variant plants 

1 This variety has been grown here in the pure line for 
many years and has been subjected to genetic and cyto- 
logieal examination in many intra- and interspecific 
hybrids (c/. Univ. Calif. Tull. Bot, vols, 5 and 11), 


was apparent. At maturity over 20 per cent, of the 
total were striking variants; in one population of 
some 200 plants there were over 70 per cent, of 
variant individuals. While it is possible roughly to 
separate these variants into classes on the basis of 
total external morphology, no two of them are iden- 
tical. In estimating individual character contrasts 
an attempted classification has shown 5 flower color 
types, 8 flower shape types, 6 habit types, and 10 
leaf shape types, with many other less obvious but 
constant diflerences in expression as compared with 
the control. Apart from recessive effects which may 
appear in subsequent generations, the results of hun- 
dreds of larger or smaller changes appear in these 
progenies. With some marked exceptions, fertility 
in general parallels extent of total variation—the 
more abnormal, the more sterile. However, only a 
very few individuals, if any, fail to produce at least 
a few viable eggs. 

Detailed cytological examination of a number of 
variant plants indicates (a) that they often are 2n =48 
as in the control — i.e., that the variants are not solely 
the result of a disturbance of the meiotic distribu- 
tional mechanism; (b) at diakinesis, P. M. C. may 
show lack of ability to pair on the part of one or 
more pairs of chromosomes, indicating that some 
decided genetic modification has occurred; (c) that 
occasional production of 2n pollen grains occurs, 
possibly as a result of failure of cytokinesis in the 
archesporium; (d) that their somatic tissues may 
show nuclear and other abnormalities equivalent to 
those often described as following irradiation of 
somatic tissues and thus suggesting that these latter 
effects may be solely the expression of initial nuclear 
modification and possibly heritable. 

Progenies from these populations and from subse- 
quent X-raying of tabacum and other Nicotiana spe- 
cies are being grown. Special attention is being 
given to effects of irradiation on mature pollen, since 
with such material the X-ray technique may be stand- 
ardized and simplified. Despite the absence of 
direct evidence of the heritable nature of the effects 
produced, the extent and character of the variations 
in hand, the fertility relations displayed and the cyto- 
logical information obtained suggest that data, in the 
ease of a plant of economic importance, eonfibeming 
the results of MullePs X-ray experiments, may be 
forthcoming. 

It is interesting that two similar efforts, one on the 
a nim al and the other on the plant side, to accelerate 
evolutionary processes should have been carried on 
simultaneously. 

T. H. Goodspbed 

A, R. Olson 
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THE INTER-RELATION OF THE 
MEDICAL SCIENCES^ 

Section N of the American Association for the 
Advancement of Science has for its field the medical 
sciences. I do not know that in this organization the 
question what are the medical sciences has ever been 
raised or discussed. I take it, however, that it is 
generally assumed that the medical sciences include 
at least human anatomy and human physiology. At 
any rate, the workers in these fields find no home in 
this association except in this section. It is also 
taken for granted that among the medical sciences 
are included all the myriad branches of medicine, 
many of which have sprung into being during recent 
decades. Recently it has almost seemed that when- 
ever two or three have gathered together to deal with 
a special medical problem, the suffix o-l-o-g-y has been 
added to the name of the subject treated, and a new 
science has been born. 

To the practical American there seems to be little 
value in attempting a rigid classification of the 
sciences, such as has been attempted by Bacon, Spen- 
cer, Earl Pearson and others. Yet any serious con- 
sideration of the various sciences and of their inter- 
relations may make us realize how much we take for 
granted and how illogical in many respects is the 
present situation. 

Prom its derivation, the term medicine has to do 
strictly with healing, and the term designates either 
the agent employed in healing or the branch of knowl- 
edge which has to do with the prevention, cure or 
alleviation of hmnan disease. It is obvious, however, 
that in spite of this definition medicine has come to 
mean something much more inclusive than thera- 
peutics. If it does not this section is dealing with 
the application of science, not science itself, even 
though various sciences are contributing to it. It is 
true that the application of knowledge to practical 
ends neither lessens the importance of that knowledge 
nor lowers the dignity of him who so uses it. This 
association, however, is chiefly interested in the pur- 
suit of knowledge, not its application. And in the 
striving after knowledge, experience has shown that 
any limitations, such as usefulness, placed upon the 
results of the searcher seriously handicap him in his 

1 Address of the vice-president and chairman of Sec- 
tion N — ^Medical Sciences, American Association for the 
Advancement of Science, Nashville, December, 1927. 
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effectiveness. The true scientist can not be restricted 
to the production of results that are immediately 
useful or even of results that may be useful in the 
future. Notwithstanding tMs, we suspect that every 
scientist, even the most pure, cherishes a secret hope 
that his results will receive an early application, and 
the question may even be raised whether every 
searcher after truth is not stimulated in his endeavors 
by the consciousness that his contributions are bound 
in the end to contribute to the well being of mankind. 
But if scientists have a dogma, it is that the advance- 
ment of knowledge can best be accomplished by pur- 
suing it quite independently of any immediate results, 
and if this association has a slogan, it should be, 
‘‘Unrestricted Investigation.” 

For many centuries medicine has suffered from the 
restrictions implied in the term. At present these 
may be more imaginary than real, but, at least in the 
past, these restrictions have exerted an inhibiting in- 
fluence even on the development of therapeutics itself, 
and have exerted a still greater inhibition on the 
growth of knowledge, concerning the real nature of 
disease in man, and also on knowledge regard- 
ing the structure and functions of man in health. 
These restrictions are partly inherent in the nature 
of the subject, but to a greater degree they have 
arisen as a result of the historical development of the 
organization through which this branch of knowledge 
has been cultivated. 

Man’s first interest in disease - undoubtedly arose 
from a desire for relief. When he became conscious 
of an unusual physical state, usually evidenced by 
discomfort or “dis-ease,” he ascribed it to some super- 
natural agency, and appealed to the gods for relief. 
Later he found by chance that through the employ- 
ment of certain physical agents, pain might be re- 
lieved, especially when the abnormal state was the 
result of some obvious external agency. The priests 
who were the intermediaries with the gods in reliev- 
ing the mysterious ailments, also became the healers 
who applied the less mysterious remedies. Thus 
originated the healers or physicians, and from*' the 
earliest times to the present, physicians have been 
the custodians of knowledge concerning disease. But 
physicians have been employed by the sick to heal 
them, and the physicians therefore could not be 
entirely disinterested seekers after truth. Under 
these circumstances, it would not have been remark- 
able if any seeking for knowledge which physicians 
undertook, ^ould always have been directed to a 
search for cure. The Hippocratic Oath expresses 
lofty moral principles and registers a vow to transmit 
the knowle<%e of the art to certain disciples, hut it 
contains not a word about attempting to leam more 
about disease. 


To facilitate the transmission of the curative art 
to others, schools of medicine were organized, and 
these later became incorporated in the universities. 
Knowledge of disease consisted in deductions made 
from principles, but these principles were based upon 
the crudest analogies. Even such a state of affairs, 
however, is eminently satisfying to certain types of 
the philosophical mind, I will not say to all. It is 
interesting, if not amusing, to read in the most recent 
histoiy of medicine, in the introduction written by a 
philosopher-physician — “And so do we arrive at the 
paradox — true, as are all genuine paradoxes — ^that, 
when in the sixteenth century medicine was, as we 
should say, less “scientific” than to-day, medicine was 
indeed, as now it is not, a science in very truth.” But 
for good or iU, and it is difficult for us to be edn- 
vinced of the evil results, the desire did arise to 
obtain knowledge about disease which was not de- 
duced from principles, but which was derived from 
actual first-hand observation. Since little could be 
known about abnormalities in structure and function 
until more was known about the normal state, it was 
only natural that physicians should have been led into 
the study of anatomy and physiology. It can not be 
maintained that this knowledge was pursued solely 
for the sake of curing disease, but the pursuit of this 
knowledge originated in, and was practically confined 
to, the medical schools, and the search was almost 
exclusively conducted by physicians. Vesalius was a 
physician and even he forsook his study of anatomy 
for the more lucrative post of physician to Charles V. 
That Vesalius was a physician and that Harvey was 
a physician do not detract from their contributions 
to science. Rather it emphasizes the pride that all 
members of the medical profession should have in the 
fact that these men broke away from pursuing an 
immediately useful object, and attempted to discover 
Nature’s secrets. But in so doing Vesalius and Har- 
vey forsook their field, they entered a new province, 
they no longer were studying disease, they were no 
longer studying abnormalities in structure and func- 
tion; they were studying the normal, the usual. Cer- 
tain men like Leonardo da Vinci possibly undertook 
the study of anatomy chiefly to satisfy an insatiable 
curiosity. But even Leonardo was undoubtedly led 
to peer beneath the surface, at least partly, through 
a desire to be better able to depict the human form. 
Theoretically the study of human anatomy might just 
as well have been incorporated in the schools of art, 
but it was not to be, and, from the sixteenth century 
until to-day, the cultivation of the science of anatomy 
has occurred almost exclusively in the medical schools. 
It is only within our own day that those teaching and 
studying this subject and widening its boundaries, 
have not at the same time been engaged in applying 
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remedies, healing the sick. True it is that in the 
halcyon days of the fifteenth and sixteenth and seven- 
teenth centuries the searcher after truth could ramble 
over the whole field of nature, and pluck flowers 
wherever he went. The investigator did not have far 
to go to encounter the unknown, it lay all about him. 
And very many of the searchers of these centuries 
were physicians. Paracelsus and his followers. Van 
Helmont and Stahl, knocking at the door of chem- 
istry, were physicians; Galileo and Gilbert, Coper- 
nicus, and numerous others were trained in the art of 
medicine and many of them practiced it. But whereas 
physics, at an early day, and chemistry, somewhat 
later, were divorced from the medical school and were 
given independent positions in the universities, human 
anatomy and human physiology retained their incor- 
poration in the medical school, and to this day they 
have never gained their independence. They are still 
called medical sciences and have had to bear the 
burden imposed upon them, by implication at least, of 
pursuing knowledge for a definite utilitarian purpose. 
Whatever the situation may be to-day, in the past 
this burden has too often been more than merely that 
imposed by implication, it has been a real impedi- 
ment, sufficient actually to hamper the growth of these 
sciences. To-day anatomy and physiology are thriv- 
ing best where they are most free from the re- 
strictions enforced upon them through their inclu- 
sion in the medical school. These restrictions are 
not all associated with the relation of medicine to 
cure, however. Certain restrictions in the medical 
school have arisen from the attempt to provide a too 
rigid and all inclusive curriculum which expresses the 
antithesis of the university spirit. In England histol- 
ogy or microscopical anatomy is still taught in the 
department of physiology, to the detriment of anat- 
omy. On the other hand, it must be admitted that 
in certain medical schools, in this country at least, 
the attitude is becoming much more liberal. Anatomy 
is becoming less and less restricted to pure descrip- 
tion. We even have professors of physiological 
anatomy I 

What has been said about anatomy and physiology 
refers to human anatomy and to human physiology. 
The study of structure and function in what we call 
the lower animals took a different course. It is to 
Aristotle that science owes the beginning of zoology, 
comparative anatomy and embryology. Although 
Aristotle^s father was a physician, and although 
Aristotle is sonaetimes spoken of as an Asclepiad, and 
his enemies accused him of practicing medicine, he 
took little interest in medicine, and he is said to have 
produced but one medical work and that one is now 
lost. Als Allbutt says, "Hippocratic physicians ac- 
cumulated a remarkable series of facts . , . but their 


work was not, as that of Aristotle, for disinterested 
science but for practical ends.” Ever since Aristotle 
the study of anatomy, physiology and embryology of 
animals other than man has not been relegated solely 
to the medical schools nor been exclusively engaged 
in by physicians, and this in spite of the fact that 
these subjects have a very direct relationship to 
human anatomy and physiology and medicine. 
Whether this separation from medicine has influenced 
the growth of these sciences, I do not feel competent 
to judge, but one may at least say that the followers 
of these sciences have made distinctly greater con- 
tributions to biological theories, and have had more 
influence in establishing biological principles than 
have the followers of human anatomy and human 
physiology. 

When physicians became conscious of a desire to 
extend knowledge, their natural and legitimate field 
was disease itself. It is true that ever smee Hip- 
pocrates, physicians had been attempting to describe 
and classify disease, so far as this could be done by 
mere observation of symptoms. But, of course, this 
was but the first step in arriviag at any real under- 
standing of disease. It was a long time after the 
beginning of anatomy before physicians began to 
make any serious investigation of the abnormalities 
in structure resulting from disease, at least before 
morbid anatomy consisted of more than fragmentary 
observations. It was two hundred years from Yesa- 
lius to MorgagnL One may say that only then did 
physicians begin to be scientists in the modem sense. 
The high aspirations of pathological anatomy is in- 
dicated by the title of Morgagni^s monumental work, 
De Sedibus et Causis Morhorum, though the title indi- 
cates a much greater confidence in the results to be 
obtained from the mere description of , lesions than 
was justified. At first pathological anatomy was 
studied and taught by the anatomists, but later, to its 
great advantage, it became more closely integrated 
with clinical medicine, that is with the study of the 
manifestations of disease in the patient during life. 
As Billroth says, "The new material became vitalized 
only when the clinical physicians took hold of it and 
either themselves undertook the dissections or had 
them performed under their direction.^' But patho- 
logical anatomy, I will not say its followers, became 
proud, and pathological anatomy became pathology, 
the science of disease; its votaries became patholo- 
gists, and, in this country at least, pathologists they 
have remained to this day. That this assumption of 
exclusiveness was justified, no one will c laim, for 
even the most ardent followers of this branch of 
knowledge must admit that alterations in structure 
*alone can give hut a very imperfect conception dis- 
ease. if the pathologists, in assu mi ng their new 
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title, "were animated by a desire to escape from the 
restrictions imposed upon medicine by the necessity 
of obtaining useful results, of promoting cures, no 
one can blame them. But the separation of patho- 
logical anatomy from the study of disease as a whole 
was neither good for pathological anatomy nor for 
medicine. Pathological anatomy or pathology, or 
whatever we call it, is not one of the medical sciences,, 
or a contributory science to medicine. It is a part of 
medicine itself, unless medicine is to be restricted to 
the cure of disease. The science of medicine is no 
more applied pathology than pathological anatomy 
itself is applied anatomy and histology. The study 
of pathological anatomy is, or should be, only one of 
the methods for investigating disease, and the closer 
it can be interwoven with the other methods the more 
likely are its results to be of value. The field of 
pathological anatomy is the study of the effects of 
disease. To really learn about disease, that is to 
understand the alterations in function and structure 
which are exhibited by the abnormal individual, the 
individual himself must be studied, duriag life as 
well as after death, and this study must be combined 
with an attempt to explain the abnormal phenomena 
in the light of present knowledge and by the aid of 
all suitable methods. This is the science of medicine, 
if such there is, and if there is not such a science 
there ought to be. 

The first and essential step in the pursuit of 
knowledge concerning disease consists in describing 
and clarifying the phenomena to be studied, and that 
must be done by observing sick iudividuals. Disease 
is not something that exists apart from the patient. 
Knowledge was long retarded by eonsidermg that 
diseases were entities. Upon the seekers after this 
kind of knowledge the burdens of utilitarianism bear 
of necessity more heavily than they do on the follow- 
ers of anatomy and physiology, or indeed on the 
votaries of any other science. They can not be 
entirely escaped. We may study earthquakes, or 
tides, or the natural attraction of bodies for one 
another as these phenomena present themselves. 
Certain phenomena we may reproduce at will. But 
in the study of disease in man we can not investigate 
the phenomena with hands off. We must always 
interfere by attempting to prevent harmful results. 
Moreover we are powerless to reproduce the phe- 
nomena artificially. The science of medicine is not 
analogous to theology but to demonology, and the 
restraints of morality, of religion, of conscience will 
not permit one to study these demons without attempt- 
ing to cast them out and to destroy them. But one 
can do both things if he is not controlled entirely hy 
his emotions, or worse by the temptations of self 
inter^t, and these are great indeed, but if he is also 


inspired by curiosity and controlled by reason. The 
true student of medicine must realize that before dis- 
ease can be cured it must be understood. And to 
nnderstand it, it must be studied at the bedside, in 
the laboratory and at the autopsy table. Clinical 
medicine, or whatever the study of the more super- 
ficial aspects of disease may be called, experimental 
medicine, pathological anatomy, pathological physi- 
ology, are but different aspects of the same thing, the 
study of disease, the science of medicine. Practical 
results in the way of cure are bound to follow the 
development of this science, but these must be the 
natural outcome, not the objects to be always held 
in view. Even therapeutics may be pursued in the 
spirit of a pure science, as witness the growth of 
pharmacology, which has fiourished best and has been 
most productive when it has attempted to learn, not 
how to cure patients, but has investigated the action 
of drugs in producing alterations in function. It 
thus becomes a matter of emphasis as to whether 
medicine will be merely an applied science or not. 

It must not be assumed, however, that the pursuit 
of practical ends precludes the advancement of knowl- 
edge. The reaction against the Baconian philosophy 
is not entirely justified. When we are tempted to 
disparage, let us remember that Bacon^s spirit was re- 
sponsible for the formation of the Royal Society. It 
would be a rash man who would belittle Pasteur as a 
scientist, yet most of his work consisted in pursuing 
very practical ends, and at least one of his two or 
three fundamental contributions was the direct out- 
come of an attempt to obtain a utilitarian result. 
That scientists will obtain useful results goes without 
saying. That they should not be under any obliga- 
tions to obtain immediately useful results, and that 
their work should not be judged by any criterion of 
utility, experience seems to have shown. 

The methods and accumulated results of aU sciences 
must be used in pursuing the science of medicine. 
That some of these sciences are more closely related 
to medicine, in their methods and fields of endeavor, 
than are others is obvions. Biology, comparative 
anatomy, embryology, bacteriology, protozoology, cer- 
tain branches of botany, anthropology, human anat- 
omy, human physiology, psychology, and even certain 
aspects of the social sciences, have many close affilia- 
tions with medicine. The methods of the more gen- 
eral and fundamental sciences, mathematics, physics 
and chemistry become applicable in any science as 
that science develops, and the degree of development 
of any branch of science may be tested by the extent 
to which the fundamental concepts of physics and 
chemistry may be usefnUy employed in its pursuit. 
That biology is ready for such an approach, the 
development of general physiology bears witness* 
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That problems of disease may profitably be investi- 
gated by the employment of accurate quantitative 
methods, and be studied in relation to the laws of 
physics and chemistry, is evidence that the science of 
medicine already exists and that it has even grown 
out of its swaddling clothes. But none of these con- 
tributing sciences are medical sciences. None of them 
should be trammeled by serving medicine alone. The 
only medical science is the science of medicine itself, 
that is, the science whose field is the study of disease. 

Thus far I have not referred to the large number 
of subjects which, in so far as they receive any scien- 
tific treatment at all, are parts of the science of medi- 
cine. These are subjects, such as neurology, psychi- 
atry, dermatology, otology, cardiology, angiology, 
gastro-enterology and so on, ad infinitum. On the 
other hand, there is another group of subjects which 
are held to be closely related to medicme, but which 
belong, so far as they belong in any science at all, 
in some one of the other fundamental sciences. I 
refer to subjects like histology, cytology, immunology, 
endocrinology, climatology, radiology and so forth 
and so on. The multiplicity of these terms illustrates 
the extent of what we may call growth at the periph- 
ery of a science. 

It must be admitted that the science of medicine 
has not reached a high state of development, even 
such as physiology has attained. And furthermore, 
we must admit that many of the most important con- 
tributions to this science have been made by workers 
in related fields. Nevertheless, I believe that its great- 
est advancement will come only when it shall be pur- 
sued by men whose primary interest is in disease. 
Important contributions have been made by clinicians, 
but only comparatively recently have any consider- 
able number of physicians become conscious of their 
obligations to contribute to this science, and only still 
more recently have physicians been given any relief 
from the burdens of practice which will give them 
opportunities for studying disease by scientific meth- 
ods. It is true that many of the contributors to other 
branches of science also teach, but the practice of 
medicine is a much more time- and energy-consuming 
occupation than is teaching. 

From the philosophical standpoint, from which the 
object of all science is but to obtain an interpretation 
of nature as a whole, it is possible that medicine may 
be relatively unimportant. It may be, however, that 
the most important generalisations will proceed not 
from the study of the normal but from the investiga- 
tion of the unusual. The object of all science is to 
reach underlying principles or laws. As Priestly 
said, ^^Science is an effort to compress as much 
knowledge as possible in the smallest compass.^^ 
And Karl Pearson said, ^^Nobody believes now that 


science explains anything; we all look upon it as a 
short-hand description, as an economy of thought.^^ 

A great mass of knowledge about the details of dis- 
ease has been accumulated, and this knowledge is 
about as accurate as it is in the other domains of 
biology. This kind of knowledge in recent years has 
been extending at an enormous rate. Journals de- 
voted to medicine in its various aspects number many 
hundreds. The science of medicine is developing cen- 
trifugally, not centripetally. One important reason 
for this is that it is so greatly exposed to utihtarian 
demands. In his effoiHis to be aware of all the facts 
the physician has no time for contemplation of their 
meaning. In his fear of overlooking that which may be 
of value in prolonging the life of the individual, he 
f ails to discover that which may be of importance for 
the race. We even lack accurate definitions of disease, 
injury, recovery, death. Possibly such definitions can 
never be made. Scientists are not so sanguine as they 
once were of reducing knowledge of the umverse to 
formulae. But the science of medicine, as all other 
sciences, demands that efforts be made in this direc- 
tion. In spite of ail that has been said, however, the 
heterogeneity that exists in the knowledge about dis- 
ease is no greater than that in some other branches of 
knowledge, the scientific status of which is never 
questioned. 

Medicine occupies a peculiar position among the 
sciences. By workers in other fields of science, medi- 
cine has been looked upon askance, even disregarded. 
In most of the classifications of science it is not even 
mentioned. It is even claimed that there is no such 
thing as a science of medicine. On the one hand, as 
medicine, it has been scorned and neglected, and on 
the other, as the medical sciences, it has been honored 
and respected, and held to embrace within its borders 
such important divisions of science as anatomy and 
physiology, and the name has been used to designate 
an important section in this association. 

Every organization must have a function. There 
seem in the past to have been some doubts as to what 
the function of Section N really is. May not one of 
its functions at least, be the support and promotion 
of the science of medicine, even though Section N 
continues to be called the Section of Medical Sciences. 
On behalf of human anatomy and human physiology, 
however, although I have no authority to speak for 
them, I should be glad to see this section called the 
Section of Human Anatomy, Physiology and Medi- 
cine, or the Section of Medicine and Related Sciences. 

The support and defense of the science of medicine 
is needed, the battle is not to be easily won, the result 
is not certain. Apart from the opposition of those 
who see in medicine only an art pursued for practical 
ends, and aside from the inertia, arising from tradi- 
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tional viewpoints^ as exhibited in the treatment of 
medicine in the universities, there is the question that 
is bound to be raised as to whether the scientific 
method is, after all, the most effective one for the 
advancement of knowledge in this particular realm. 
Great advances have undoubtedly been made in this 
field through a purely empirical approach. The 
Nobel prize has just been awarded for a discovery in 
this field which was not made through what is con- 
sidered the scientific method. This association be- 
lieves, however, that the best approach to knowledge 
is through the gateway of science. 

The science of medicine requires workers imbued 
with the scientific spirit. Opportunities must be 
available for men who want to learn about disease. 
These men must be stimulated, and their work given 
appreciative recognition by workers in better estab- 
lished fields. The bestowal of this recognition and 
stimulation offers one way in which science may be 
advanced by this fellowship of scientists. 

In what has been said I have merely tried to give 
expresaon to what has already been in the minds of 
most of us. The programs of recent years, and the 
program of to-day, indicate that the motivating force 
in this society is the promotion of scientific medicine. 
Through the efforts of this organization may medicine 
ever become more scientific, to the great blessing of 
mankind. 


The Eockepeller In st itu te 
FOE Medical Research 


Rufus Cole 


TOO LITTLE MATHEMATICS— AND 
TOO MUCH^ 

In speaking on a subject like mine of to-night it is 
necessary to proceed by classification, for what might 
be too little mathematics for some groups of students 
could well be too much for others. 

First let us consider those who contemplate becom- 
ing professional mathematicians. These form a negli- 
gible group — ^negligible in numbers compared with 
all those who should take some collegiate mathematics, 
negligible for purposes of mstruetion because each 
will go more or less his own precocious way. It is 
improper for any department selfishly to lay its plan 
of teaching for the rare Galois or Gauss or Abel, or 
even for the commoner Richardson or Archibald or 
Wilson. The future professional who is worth his 
salt will get along somehow without much of our 
assistance and possibly even in spite of it. He will 
follow the courses he wants and make up big defi- 

^ Bead before the Mathematical dub of Brown 
Bnivertify. 


cieneies by private study. The professional knows 
how to learn, and in mathematics he knows it young. 
There will be small chance that he have too little 
mathematics; you may think he can hardly have too 
much. Herein I should differ with you and maintain 
that his real danger is ^^too much.” I do not, of 
course, refer to what he will have learned or may 
have forgotten by the time he comes to a ripe old 
age or even by the time he reaches middle life; I am 
speaking of the future professional mathematician 
as a student, first collegiate and then graduate. He 
should not be stuffed with courses until his brain has 
become a glorified pate de fois gras. That would 
deaden his originality, doubly dimmish his ingenuity, 
and thus triply hinder his development as a true pro- 
fessional. 

Our American university departments sin greatly 
in the great array of prerequisite specialized courses 
which they offer and expect their students to take. 
The aim of any advanced course should be to line 
out a straight path from relatively elementary work 
to the research line. When I was in Paris I took a 
course at the Sorbonne on the dynamical theory of 
light with Boussinesq. He did not hesitate to take 
his time to explain that cos (Jt - x) equals - cos x or to 
prove some ordinary proposition in solid analytical 
geometry or to mtegrate some common differential 
equation, and yet in 60 lectures he reached material 
to be found only in his own recent papers. When I 
asked him why he took the time to prove so many 
elementary theorems he said that it did the students 
good to see such propositions demonstrated and that 
he had a superabundance of time anyhow. Such a 
course in any one of many fields could be given in 
our American colleges to seniors who had had three 
consecutive years of mathematics, if only our teachers 
had the finesse to give it. A book must be somewhat 
encyclopedic; a course should be selective, eclectic, 
for the purpose of helping the student quickly to an 
original problem upon which he may go to work. 
You have here at Brown one of the best collegiate 
departments of mathematics in the United States; 
you have an able staff; you need not hesitate to offer 
the doctorate. What you may miss is encyclopedieity, 
you will for that very reason the more easily make 
up in the freshness and promptness with which you 
start on original investigation. 

Let us turn from the future professional to the 
ordinary college man. He may well have too little 
mathematics, too little for his own future comfort. 
The college student of inorganic chemistry of 30 
years ago who failed to take a good course in cal- 
culus has paid heavily for this omission.- It has 
much increased his difficulties in physical chemistry, 
in the work of van't Hoff and of Nemst, of Lewis 
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and of Debye. For even longer any one wbo ex- 
pected to go on into physics, astronomy or engineer- 
ing should have had his calculus. To-day the physi- 
ologist, the bacteriologist, the biologist, and the stu- 
dent of the public health is reaching problems which 
require some mathematical insight for their elucida- 
tion, and the college student of to-day can scarcely 
fail to find himself seriously handicapped before 
middle life if he enters upon any of these fields with- 
out a college course in calculus. For many, many 
years not only arithmetic but algebra and geometry 
have been regarded as so fundamental in all education 
both for their own sake and for their uses in other 
studies that they have been required for entrance to 
college and have been widely taught even to those 
who did not plan to go to college. It may to-day 
safely be said that calculus is for the college student 
what algebra and geometry are for the high school 
pupil — of necessity for future use in many a profes- 
sion, of cultural value for many a student who does 
not contemplate a profession. So much can not be 
said of trigonometry — ^biology, chemistry, physiology, 
and those branches of business, of medicine and of 
the public health which depend on statistics hardly 
use a periodic function; it is the logarithm and ex- 
ponential which are central. There is small use also 
for analytic geometry. Graphs we do find every- 
where, but the art of deducing theorems by algebraic 
processes is for the most part special to pure mathe- 
matics. 

There is real danger that the college student shall 
have too little mathematics. To-day more are taking 
too little than too much. Why this serious situation? 
We may find some light on it if we reflect on the 
case of the chemist now in middle life. Most likely 
he took a full year of mathematics in college. Thirty 
years ago in the great majority of our colleges he 
had no option but to take it. However he did not 
learn calculus imless he followed mathematics for two 
or even three years. In other words we may say 
that between his algebra of the preparatory school 
and the method of dealing with variable quantities 
that he needed there was intercalated by the habits 
of the mathematical teachers of those days one or 
two years of work which could at best be of very 
limited use to him, Conditions are better to-day. 
We generally get to some calculus in the freshman 
course. I feel, however, that our collegiate teachers 
of mathematics could well go somewhat further than 
they yet have gone in making straight and fair the 
path of the ordinary student to and through the 
elements of the calculus both differential and integral. 
. Now there are two aspects in almost all learning; 
there is the logical or intellectual side which deals 


with the meaning of a subject, which is chiefly empha- 
sised in elementary geometry, and the technical or 
operational side, which is largely placed to the fore 
in algebra. You may be a first class technician with- 
out much understanding of the significance of a sub- 
ject or you may have a fast intellectual grasp with 
a negligible technique; you may be a thinker or a 
doer. These two activities are not entirely antago- 
nistie, to a considerable extent they remforce each 
other. In far the greater part of our life we are 
technicians of one sort or another, we learn how to 
do certain things. We do not go about learning to 
walk by first studying our skeletal structure, our 
musculature, and the laws of the lever. Whenever 
we need to do something repeatedly with precision 
we face the problem of developing a technique. The 
billiard player does not spend his time studying 
Eouth^s Rigid Dynamics. He aeqiiires a sort of 
automatism under voluntary control. We can do the 
same for factoring or for differentiating. But what 
is the use; the great majority of us do not take 
naturally to such pursuits any more than we do to 
billiards ; we have little occasion to use formal mathe- 
matics except of the simplest. 

It seems to me that one error in much teaching of 
mathematics for the majority of students is over- 
emphasis on technical processes and correlative xinder- 
attention to meanings. It is too much mathematics 
of one sort and too little of another. According to 
my experience it is very difS-Cult to expect a student 
to learn good technique and to gain a clear under- 
standing at the same time. I prefer to aim the first 
general collegiate course at the xmdersta , T idi ng and 
to follow this up for those who are to be engineers 
or mathematicians, physicists or astronomers, and for 
those who like mathematical operations for their own 
sake, by a stiff course in technique. Now if you are 
going to teach or to learn meanings of things, you 
must not be in a hurry, you must keep your self- 
possession of mind, you must dwell long on a variety 
of simple things. What is the problem of learning 
the calculus so that you may use its ideas in any 
one of a great variety of applications which may 
later confront you as chemist or physiologist, as 
economist or public health officer? You have to get 
a real understanding of rates and summations, of 
infinitesimals and infinites, of limits of quotients of 
two infinitesimals and of sums of an infinite number 
of infinitesimals. That is about all; it is not much, 
but it takes time and patience. It requires the avoid- 
ance of early generalization. Mathematicians have a 
fondness for general methods in instruction. They 
forget that in their own work they almo^ always 
use some ingenious special notion and rarely the most 
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general method they know. Kot many of ns naturally 
work with E. H. Moore’s ^^General Analysis”! In 
teaching, one must keep the special to the fore and 
let the generalization come later as a union in a 
single view of a variety of specials already known. 
And in general, one must proceed from the known 
to the unknown. That is why review is constantly 
necessary, why the repetition of a demonstration from 
previous studies is not a waste of time, but actually 
a time-saver. We do not ourselves readily use that 
last thing we have learned any more than we use the 
most general; why expect of our students that which 
we have learned by experience we may not expect of 
ourselves? The breathlessness of American life is an 
index of indigestion. We are stuffed with the latest 
news, the most recent invention, the newest fad 
whether of mechanism or of dancing, of science or of 
sociology. We do not know what they mean, we do 
not even inquire what are their antecedents from 
which an inklirty of their meaning might be learned. 
The classics have pretty much vanished from our in- 
struction and science has not yet learned to replace 
them in poise and in perspective. 

Perhaps I might without boring you go somewhat 
into detail about one way of introducing the few 
fundamental concepts along which those who need a 
little mathematical thinking may be led without too 
much involvement in formal operations. Begin with 
uniform velocity and its space-time graph of which 
that velocity is the slope. This is a better defbdtion 
of slope than through the trigonometric tangent. 
Follow with uniform acceleration, treating variable 
velocity in the case of uniform variation as the 
innate concept that is. Point out the logical and 
geometrical identity between the relations of uniform 
acceleration to velocity and time and the relations of 
uniform velocity to space and time. As much of 
our fastest thinking is by analogy, it is well to empha- 
size true analogies. Proceed to deduce by any one 
of the old fashioned methods the relation between 
distance and time in uniformly accelerated motion. 
Then deduce the relation over again by a variation 
of the argument. Two proofs of one important cen- 
tral theorem which involves the most fundamental of 
notions give more power and understanding to the 
student than the proofs of two theorems of which 
only one is important. Dally over the properties 
of the quadratic or parabolic space time graph, 
® ~ i much for the importance of 

those properties in themselves as for their significance 
to uniformly accelerated motion. It is remarkable 
how simply some of the geometry of the parabola 
develops this way. The fact that any chord of a 
parabola is parallel to the tangent at the abscissa 


half way between those of the ends of the chord is 
but another statement of the proposition that in uni- 
formly accelerated motion the velocity at the mid 
time of any interval is the mean velocity. That the 
tangents at the ends of a chord meet on this same 
mid abscissa means merely that you will cover the 
same distance whether you move with uniform accel- 
eration or with the initial velocity for half the time 
and then with the final velocity for the remaining 
half. So too the fact that the line joining the inter- 
section of two tangents to the mid point of their chord 
of contact is bisected by the parabola is simple 
kinematics. All this is helpful for reinforcing the 
meaning of things fundamental. 

When you have reached this point you can hardly 
resist the temptation of solving the quadrature of the 
parabola by proving that the curve divides the tri- 
angle formed by two tangents and their chord of con- 
tact is the ratio 1:2. It is a mere corollary obtained 
by doubling up the construction, and so much simpler 
than the quadrature of the circle. There is no infinite 
series to sum; the construction at each step cuts off 
half as much on the outside as on the inside. And 
then you have Simpson’s Rule. You can take your 
students back to the quadrature of the circle just for 
review and to show them how much harder it is. 
Moreover you have the indefinite quadrature of the 
parabola, whereas for the indefinite quadrature of the 
circle you need not merely 3t but the inverse trigono- 
metric functions. However, you may be strong 
minded and able to resist this little excursion into 
quadrature. You could return to uniform velocity 
to discuss interpolation by proportional parts and 
‘ then with the aid of uniform acceleration pass on to 
interpolation to second differences. This latter sub- 
ject is often, perhaps generally, omitted from mathe- 
matical instruction. I have run across more than one 
candidate for the doctorate who did not know that 
the condition for safe interpolation with first differ- 
ences is that the second differences are less than 4. 
It is true that second differences are not important for 
themselves; they are, I think, important for the in- 
sight they give into the behavior of infinitesimals, and 
to my mind the infinitesimal is the fundamental thing 
in calculus. I hold no brief against limits. They 
are necessary to clear thinking, including clear think- 
ing about in fi nitesimals. I will not further go into 
detail, but merely point out that if the teacher has 
done a good job on uniform and on uniformly accel- 
erated motion and on first and second differences, he 
is ready for definitions of limits, of infinitesimals, of 
derivatives and of integrals with the assurance that he 
has provided kinematical and arithmetic considera- 
tions on which those definitions may be cogently illus- 
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trated and subsequent developments may be safely 
bidlt.2 

My thesis is that if we are to encourage the general 
student, who ought to be encouraged, to take a little 
mathematics we should avoid subjects which will be of 
small use to him and in particular should emphasize 
ideas and simple applications of the calculus rather 
than inflict upon him from the start a vast opera- 
tional technique. We should use simple concrete in- 
genious special methods instead of setting up general 
systems of analysis. In short we should consider 
the student somewhat in the light of our own daily 
experience properly written down to his present level. 
We must avoid giving him too much mathematics if 
we are fairly to expect him to avoid taking top little. 
According to my experience it is rare in departments 
of mathematics to hear such questions discussed. In- 
deed I sometimes think that around universities one 
seldom hears a discussion of any matter of education, 
of teaching; there is a lot about administration and 
about research, both of which I should suppose existed 
chiefly in the college for their reactions on teaching 
rather than for themselves. It may be that peda- 
gogic questions are so far settled as no longer to need 
original and critical thought; at any rate, there is in 
the vast supply of text books produced by college pro- 
fessors much more of uniformity than in their re- 
search, and the uniformity is of a type which suggests 
a study of other recent and similar texts more than 
of the history of science, of the method of approach 
to new subjects, of the great texts of all time. 

We have considered together the possibility of too 
little or of too much mathematics for the future pro- 
fessional and for the general student. Through the 
exigencies of the institutions in which I have worked, 
that is through opportunities which have arisen and 
which it has seemed desirable that I should meet, my 
course as a teacher has laid successively through mod- 
em geometry, mathematical physics, mechanics, aero- 
nautics, physics and now rests in vital statistics. Sta- 
tistics is peculiarly a subject in which too little or too 
much mathematics may be used and in which a golden 
mean is especially necessary to soundness of judgment. 
When I was in college one might find some astronomer 
teaching least squares as a method of reducing obser- 
vations, some physicist lecturing on kinetic theory, 
some mathematician expounding probability; but sta- 
tistics was practically unknown to the most varied 
curriculum. Indeed Yule’s text appeared in its first 
edition only in the year 1899 of my graduation from 
Harvard. How everything is changed. There are 
many courses undergraduate and professional on sta- 

2 This type of course on the introduction to the calculus 
could be given in the first semester of the freshman year 
in forty-five exercises. 


tisties and a new book comes out almost every other 
month. What is the intellectual level of these courses 
and these books? For the most part, so far as I can 
determine, that level is of the lowest, not comparable 
with pre-college mathematics or classics, about on a 
par with manual training. There are presented arrays 
of tabular material, of methods of calculation and of 
computation forms, without emphasis on logical analy- 
sis, still best represented by the 25-year-old text of 
Yule, without any substantial introduction to prob- 
ability and chance, which except for logic gives the 
only firm foundation upon which to build an under- 
standing of the difficult and treacherous science of 
statistics. It is as though you should teach applied 
mechanics without going into mechanics or physics or 
calculus. It is an exaggerated case of too little mathe- 
matics. Of course if our colleges and universities wish 
to train simple technicians in statistical methods who 
shall vrork their arithmometers under the direction of 
competent statisticians much as draftsmen work under 
designei*s, this absence of mathematics and of intel- 
lectual attention in statistics may be advantageous. 
But I take it that no considerable part of the students 
who follow statistics will be technicians, that each sta- 
tistical problem which they may meet in after life will 
require its own formulation prior to any application 
of technique and will ordinarily be solved, insofar as 
it is solved, by an exercise of judgment rather than of 
technique. There is little excuse for not giving a 
sound theoretical background to statistics; the neces- 
sary mathematical technique is minimal. As is pointed 
out by Freehet and Hallwachs in their excellent little 
book, “Probabilite a la Portee de Tons” (probability 
for everybody), arithmetic and algebra plus a willing- 
ness to think hard on knotty points are the requisites; 
the use of calculus though helpful fairly early can be 
postponed if unfamiliar to a late stage that is seldom 
reached in a first course in statistics. 

We sometimes see in the press a pronouncement by 
Hicholas Murray Butler on politics, and again on pro- 
hibition. Presumably it was on one of these latter 
occasions that some scalawag of a compositor is said 
to have headlined him as Nicholas Murray, butler of 
Columbia University. What I fear many of us do 
not see or know are his equally strong trenchant dicta 
on education. His annual presidential reports are in- 
teresting reading and repay study. Let me quote a 
few detached sentences from the latest : 

Through ignorance the present-day banners of progress 
are everywhere emblazoned with the names of some of the 
oldest of humanity ’s discarded failures. . . . Nor is it in 
any wise true that all subjects of intellectual interest are 
of equal value and that the important thing is not what 
one studies but how he studies it. . . . Just now there is 
a strong tendency to exalt undnly certain recently devel- 
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oped fields of knowledge wMeh. as yet consist almost 
entirely of futile talk and unproved opinion. . . , The 
longer one examines programs of study that are now most 
widely followed, observes the spirit in which school and 
college teaching is so often carried on, and notes the 
careful avoidance of anything that makes for genuine 
scholarship and power of reflective thinking, one is 
forced to raise the very far-reaching question, whether 
we have not destroyed the ideal of the liberally educated 
man and, with it, the liberally educated man himself. 

I could quote more, but this is perhaps enough amply 
to cover what I said earlier about dwelling on the 
ideas of mathematics in general instruction and what 
I have just said about the lamentably low intellectual 
level of most of our courses and texts on statistics. I 
do not care to have any student making routine arith- 
metical calculations unless he is mentally equipped to 
understand the limitations of such methods and the 
conditions under which such calculations lead to legiti- 
mate inferences. Some training of fingers is a neces- 
sary accompaniment to the elevating of a' brain, but 
tlie braiu is the important thing for those who would 
ba more than technicians. 

Although too little mathematics keeps one from un- 
derstanding statistic, too much is almost as bad. The 
mathematician who teaches this or any other applied 
science is very likely to err on the side of too much. 
It is a great mistake to think that because one finds 
his original material in the field of statistics or physics 
or engineering or physiology, subsequent mathematical 
analysis must be a contribution to that field — ^it may 
^be just as pure mathematics as if it had originated as 
such. Much mathematical statistics has no significant 
statistical content. Many a memoir on mathematical 
physics is vacuous of physics. Once late in a course 
on mathematical physics Willard Gibbs came to set 
up and discuss the equations of motion of the top. 
In the course of the work he turned around to us, his 
face lighting up with a sweet smile, and remarked; 
There are some who seem to think that the top ^ 
chiefly interesting as famishing exerei^s in elliptic 
functions. One branch of statistics where mathematics 
may easily ran wild is in fitting frequency functions. 
Consider the tables printed in the adjacent column 
which give the frequency distribution of infant mor- 
tality rates for 1918 in I. Cities over 25,000, 11. Rural 
Counties for white infants and III. Rural Counties 
for colored infants. The data are grouped for con- 
vemenee. Clearly the rate might within the limits of 
its range have any value and although you can not 
have a continuous distribution of a finite number of 
elements you have here finite samples chosen from 
theoretical infinite universes and are confronted with 
the problmn of fitting to th^e data some continuous 
curves which shall represent as well as may be the dis- 


INTANT MORTALITY RATES IN 1918 
I. Cities Over 25,000 


Rate 

Erequeney 

0- 1 q 

0 

20- 89 

0 

40- 59 

1 

00- 79 

17 

80- 99 

4.R 

400--‘’1<^ 

40 

ISO-189 

27 

140-1 59' 

IS 

100-1 79 

1 

180-199 

2 

200-^^19 


220-239 

0 


144 


11. 

Rural Counties, 

White 

Rate 


Erequency 

0- 19 .... 


0 

20- 39 .... 


9 

40- 59 .... 


33 

60- 79 .... 


63 

80- 99 


64 

100-119 .... 


38 

120-139 .... 


16 

140-159 .... 


8 

160-179 .... 


2 

180-199 .... 


0 

200-219 .... 


1 

• 220-239 ... 


n 

234 

III. 

Rural Counties, 

Colored 

Rate 


Erequency 

0- 19 ... 


1 

20- 39 ... 


1 

40- 59 ... 


5 

60- 79 _ 


22 

80- 99 


19 

100-119 


42 

120-139 „ 


37 

140-159 


30 

160-179 ... 


19 

180-199 - 


17 

200-219 ... 


10 

220-239 ... 


12 

240-259 ... 


8 

260-279 


4 

280-299 .. 


2 

300-319 _ 


1 

320-339 - 


0 

340-359 .. 


0 

360-379 . 



380.399 . 


0 

40CM:19 . 



420-439 . 

* 

0 

440-459 . 


1 

460-479 . 



234 
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tributions of the hypothetical universes from which 
the samples are conceived as drawn. 

Let us consider the application to our material of 
the system of analysis invented by Karl Pearson. The 
invention was one of great beauty; anybody could be 
proud of having such an idea. Frequency curves are 
of three main types: The U-shaped distributions with 
modes at the two ends, the J-shaped ones with a mode 
at one end and the skew and S3nnmetric distributions 
with a mode between the two ends at both of which 
the distribution sinks to 0. ‘ Can frequency curves be 
reduced to a single system Pearson’s answer is that 
by and large they can be. His original memoirs 
should be read, but as an initiation one may more 
easily read chapter XY of D. C. Jones’s “First Course 
in Statistics.” The central idea comes to this: That 
the various types of curve satisfy the differential 
equation 


dy _ y(x + b) 
dx “ px^ + qx + r 

of which the integrals depend on five parameters (one 
being a constant of integration) and the types depend 
on various relations between the four parameters 
other than the constant of integration. Moreover just 
as the differential equation dy/dx=-xy/o 2 of the 
normal or Gaussian curve may be obtained from the 
binomial expansion (p + q)“ so the Pearsonian equa-r 
tion is related to the more general hypergeometrical 
expansion. It is altogether a magnificent conception. 
The actual fitting of the frequency function of the ap- 
propriate type is made from the values of the first 
five moments which are : 

(1) Zeroth momeiit. Sy = N = total number of obser- 

vations. 

(2) First moment. 2yx/K = M=the mean value of x. 

(3) Second moment. 2 yx 2 /N = ^2 + cy 2 gives the 

standard deviation. 

(4) Third moment. 2y(x-M)3/N‘= o^, related 

to skewness. 

(5) Fourth moment. 2y{x~M)YK=p2 related 

to kurtosis. 

Rules for making the fit and tables to aid in the cal- 
culations have been worked out by Pearson. The 
whole represents a very large amount of work. It 
may also be stated without much fear of contradiction 
that even with all the tabular aid provided, fitting 
some of these types and checking the fit is considerable 
of a chore. 

Is it all worth while? In many cases I am afraid 
it is not. Howsoever happy I should have been to 
invent the original conception and to discover how 
well it worked out, I think that for applications such 
as the above J should have regretfully abandoned the 


system as unsatisfactory — as too much mathematics. 
The three series of infant mortalities have been 
fitted — ^I give you the fits taken from the literature. 
(I do not guarantee them; moreover the scale and 
the origin are not those of the table, i.e,, as they 
stand they are not the equations of the frequency 
functions — ^but that is of no moment for the present 
discussion.) 

/ , 3 - V 4.4296 / X \ 22.2126 

I. y = 46.5502 ^ 1 + 2.8946/ (^ ~ U.SlSs) 


12.5407 25.9862 tan-i 4 J 


ILy= 0.005609 
HI. y = 4.2887 X 1027 (x- 20.9629) 


Note that although the phenomena, infant mortalities, 
are of the same sort, the functional types of the fre- 
quency distributions are totally different. Moreover 
the functions are so complicated, taking into consider- 
ation not alone the type but also the numerical values, 
that any ready comparative interpretation of them 
seems out of the question. (It may be admitted that 
as mere empirical equations fitting the data they may 
perhaps be fair; at any rate the calculation involved 
in comparing them with the original data by Pearson’s 
chi-square test for goodness of fit, is more than I 
should care to take unless there were some very im- 
portant good to be had from the work; and finally the 
fit is obviously so bad at the ends that the X^-test 
would probably not be satisfied. I quote the results 
merely as an example of what I consider to be too 
much mathematics.) 

You may ask how I should treat the data. It is a 
fair question. But I should have to retort with the 
question, what do you want to find out from the treat- 
ment? Much of our time may be saved from useless 
exercise of technique we stop to ask what we are 
trying to find out and whether there is any expecta- 
tion that we shall find it out by the application of any 
technique. But I will waive the question and set to 
work on the third set. First let us observe that infant 
mortalities under 20 are unlikely to be of statistical 
significance among the rural colored population; there 
are no such values in cities over 25,000 nor among 
rural whites, and I know of no reasonably large dis- 
tricts in the world where infant mortalities run under 
20. Next at the other end of the distribution, mor- 
talities above 400 may be open to suspicion, although 
there are places in the world, say in India or China, 
where such figures are not unknown, and maybe the 
same is true of some n^ro districts in America, 
However, we need not worry too much over a bad fit 
on the ends,- and perhaps we shall be as well off any- 
how as with equation m. As the distribution con- 
tains only positive values of the variable and is 
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skewed toward the origin, the first trial may be made 
graphically on logarithmic probability paper which 
has been made familiar to ns by Hazen and Whipple.® 
It is seen that the summation curve on this paper is 
practically straight (Fig. 1). There is evidence that 
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we have too many cases of mortalities under 40 (only 
2, to be sure) and over 400; this is in accordance 
with our suspicions but should not be regarded as con- 
firmation of them. Unless we are in an old field of 
science with well established fundamental laws, it is 
not thraugh mathematical developments but by critical 
analysis of the sources of the data that confirmation 
of suspicions may be had. The type of frequency 
function therefore appears to be 

filogx, 

where dy denotes the number of cases between two 
neighboring values of the logarithm of the infant mor- 
tality, Xq is the geometric mean or the median of the 
values of x and o is the dispersion or standard devia- 
tion of the values of log x. 

The parameters of the curve may be determined 
graphically by methods that are well known and sim- 
ple. For one such determination we have these figures. 

The first 6 columns contain, respectively, the rate, 
the percentage less than that rate, the percentage in 
the immediate preceding interval of rate, the ealeu- 

3 See G. C. Whipple, Vital Statistics,’^ 2iid Ed.,p. 508. 


Peequency Punction or Infant Moetalitt, 1918; 
Bubal Counties, Colored 


Bate %Less % DifE. Breq. 

Obs. 

Biff. 

Biff.2 

X2 

20 

.00 

.00001 

0.00234 

1 


1.0 

1.0 

(427) 

40 

.24 

.24 

.6 

1 


0.4 

.2 

.3 

60 

3.0 

2.76 

6.4 

5 

— 

1.4 

2.0 

.3 

80 

11.3 

8.3 

19.4 

22 

+ 

2.6 

6.8 

.3 

100 

24.S 

13.5 

31.6 

19 

- 

12.6 

158.8 

5.0 

120 

39.7 

14.9 

34.9 

42 


7.1 

50.4 

1.5 

140 

54.0 

14.3 

33.5 

37 

+ 

3.5 

12.2 

.4 

160 

66.3 

12.3 

28.8 

30 


1.2 

1.4 

.0 

180 

75.5 

9.2 

21.5 

19 

- 

2.5 

6.2 

.3 

200 

82.6 

7.1 

18.8 

17 


0.2 

.0 

.0 

220 

87.5 

4.9 

11.5 

10 

- 

1.5 

2.2 

.2 

240 

91.3 

3.8 

9.0 

12 


3.0 

9.0 

1.0 

260 

93.9 

2.6 

6.1 

8 

+ 

1.9 

3.6 

.6 

280 

95.7 

1.8 

4.3 

4 

- 

0.3 

.1 

.2 

300 

97.0 

1.3 

3.0 

2 

- 

1,0 

1.0 

.3 

340 

98.5 

1.5 

3.5 

1 

- 

2.5 

6.2 

1.8 

380 

99.27 

.77 

1.8 

1 

- 

0.8 

.6 

.4 

420 

99.66 

.39 

.9 

1 

+ 

0.1 

.0 

.0 

460 

99.80 

.14 

.3 

1 

+ 

0.7 

.5 

1.7 

500 

99.89 

.09 

.2 

1 

+ 

0.8 

.6 

( 3.0) 



99.89 

234.1 

234 



X2 

= 14.3 


lated frequency in that interval, the observed frequency 
and the differences between the observed and calcu- 
lated values. The agreement is about all that could 
he desired. The last two columns give the calculation 
leading to The test is vitiated by the very low 
values of the theoretical frequency in the first single 
and last double interval; leaving these out we have 18 
intervals with X® = 14.3. This represents a fit so good 
that chance fluctuations of sampling would produce a 
worse fit about twice out of three times. Such a 
correspondence between computed and observed values 
should be satisfactory and indicate that any more com- 
plicated curve such as III above is indeed entirely too 
much mathematics unless the fit is thereby much im- 
proved at the two extremes (as is not the case). The 
other tables of data can similarly be fitted ade- 
quately, I think, on logarithmic probability paper 
and spare us the annoyance of the complicated Pear- 
sonian equations I and II. 

The X® test of goodness of fit is due to Pearson 
and a fine contribution to statistics it was. More 
recently R. A. Fisher has been over the work and 
appears to have made some improvements in it and 
to have given valuable discussions of its application; 
he also has gone forward with the treatment of the 
error of the correlation coefQ.cient. Perhaps I may 
say at this point that, so far as I can judge, E. A. 
Fisher is to-day the intellectual leader of the biometric 
school. He is uot merely applying the method by 
rote but is thinking about the problems of statistical 
analysis in his own right. In his ^^Statistical Meth- 
ods for Research Workers” there are several excellent 
things new with Mm; the book, however, gives merely 
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the result ; for the detailed reasoning one must consult 
Fisher's original papers: To Karl Pearson, the great 
contributor of many important advances in probabil- 
ity and statistics and builder of the science of biom- 
etry upon the foundation of Galton, his master, it 
must be a source of genuine satisfaction, as he nears 
three score years and ten, to see near at hand so able 
a disciple as Fisher, an Elisha, who as so often in 
the history of science, is embroidering, and maybe 
patching up a bit, the mantle of Elijah ere it falls 
upon him. 

It is interesting to note that the methods of fitting 
by moments and of estimating goodness of fit by 
are logically inconsistent.'* This may be seen most 
easily on the zeroth moment which is the total number 
N of the observations. Let F be the observed fre- 
quencies and y the fitted values and let us consider 
for convenience the actual fit in the intervals tabulated 
— SL discontinuous problem instead of the continuous 
problems — ^graduation only instead of graduation plus 
interpolation. 


= = 2 — -2 2F-f2y = 2— -X 

J J J 


if we take 2y=:]Sf. Suppose however that after mak- 
ing this fit we adjust the values of y to new values Z 
by applying a factor e so that Z = cy and 2Z = chr. 


F2 F2 

X 2 = 2 -^- 22 F + 2 Z = 2 - ~ 2 N + cN 

The minimum value of X| will not be given by c = 1 
but, differentiating, by 


= ^ t7 C=^S^>1 
X2 = N(c2-l), X| =2N-(e-l) 

The factor c and the change in X^ are 

c= 'V/1 + X2/X, X2-X| =]Sr(c-l)2 

If X^/N is well below 1, the results simplify to 

e = 1 + X2 /2N, X2 - X2 = X4/4N 

and 2Z = eN becomes K4*X^/2. In the case above 
we should have a better fit by taking the total number 


4 Puristically speaking. A miniTTnim problem deter- 
mines its own criteria. Practically, if the fit is efficient 
(E. A. Fisher), the inconsistency is insignificant. If for 
simplicity I make so bold as to test the zeroth moment 
I should perhaps point out that ordinarily the number of 
observations N is not taken to be a disposable or fittable 
constant and that the theory of the X* test and the tabu- 
lated values of X2 seem to depend somewhat on regarding 
K as given. Yet in some actuarial practices N is not pre- 
served in the fitted graduation, it is not preserved by the 
ordinary least squares fit except when the type of fitted 
function y is of a restricted sort, and there seems to be 
no reason why a method of fitting appropriate to the 
theory of -sampling might not be developed which should 
leave N" disposable. 


of observations not as the actual number 234 but as 
234 + 7 = 241, but the improvement in X^ would not be 
great. (However, the fit at the two extremes is so 
bad, small as are the actual numbers of eases, that 
X^ if rigorously computed would obtain from the 
single observation in the 0-19 interval the value 427 
which would make e about 1.7 and X^ - X| = 117 or 
X| = 327, a great reduction, but still indicative of a 
very bad fit. Moreover, a change of N from 234 
to about 400 is ridiculous, and although X^ is thereby 
reduced the fit by any intuitive judgment is far 
worse.) 

From such a simple consideration as this we obtain 
light on the significance of the X^ test and yet more 
upon its limitations which are these : It is not a per- 
fect abstract test but depends on the judgment of 
the person who uses it in respect both to the details 
of its arithmetic computation and to its interpreta- 
tion as a criterion of goodness of fit; it is merely 
one factor, and a somewhat subjective factor, in aid- 
ing the investigator to make up his mind as to whether 
an attained fit is good enough or not. In the three 
eases of infant mortalities above mentioned my judg- 
ment based largely on graphical evidence and some- 
what on a knowledge of the unreliability of the re- 
ported figures is that the simple solution I have given 
is as good as any reasonable person can ask, and this 
judgment is to my way of thinking not in the slightest 
called in question, but rather corroborated, by the 
application of the X^ test. Many of the criteria of 
statistics are likewise of this loose character, they 
are not precisely mathematical truths as statistical 
criteria no matter how exact they may be as theorems 
in probability — and no other situation is useful or 
possible. For this reason I am not interested in a 
five-figure table of X®, presumably two significant 
figures are all that are significant. It is so with many 
other matters and because it is I prefer that my 
students should not so much indulge by rote in elabo- 
. rate- but insignificant arithmetic as to form correct 
judgments by right of sound understanding. It is 
for this reason that I lament the low intellectual level 
of books and courses in statistics. It means too much 
of one kind of mathematics, too Httle of another kind, 

Edwin B. Wilson 

Harvard School op Public Health 


THE IMPORTANCE OF BIOLOGY FOR 
MANKIND^ 

Permit me to begin my short address by expressing 
my great joy to take part in such an important event 

1 Address delivered at the dedication of the new 
Charles Eebstock Biology Hall of Washington Univer- 
fflty, St. Louis, Kovemher 10, 1927. 
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for science as the dedication of Rebstoek Biology Hall. 
This event seems to me to be an especially joyful one. 
I came to this country from Europe only a few weeks 
ago, where the interest in biological science is abating. 
The biological laboratories are not frequented in 
Europe, and one can not dream of founding there new 
biological institutions, where scientific work could be 
maintained in a proper manner. It is, therefore, 
especially joyful that the merits of biology are recog- 
nized in this country; and in St. Louis, the name of 
which has been recently so often repeated by the 
whole world, a new temple of science arises, devoted 
to the propagation of biological knowledge. 

Biology, including as it does the study of both 
plants and animals, represents the only basis on 
which many sciences necessary for mankind are built. 
In order to avoid the transformation of medicine, 
agriculture and other applied sciences into quackery 
and primitive housekeeping their base must be made 
firm. All success of these sciences depends now only 
upon the further development of biology. And when 
their results do not satisfy us sometimes, the cause of 
this helplessness lies only in an insufficient or not 
quite correct development of biology. Let us, for 
instance, regard the cause of the well-known failure 
to succes^uUy combat such an important and ex- 
tended disease as cancer. 

Our present medical treatment is mostly based on a 
cardinal principle of biology confirmed by Pasteur, 
that a spontaneous birth of Hviug beings from dead 
material is impossible not only in reference to higher 
organisms but also to bacteria. As many diseases 
prove to be of a bacterial origin, one supposes usually 
that all diseases must be produced by microorgan 
isms, though they could not be found in some im- 
portant and even contagious diseases, as, for instance, 
in variola or smallpox and scarlet fever. Therefore 
sometimes cancer is supposed to be produced also by 
microorganisms. But on the other hand it could only 
be shoTto that bacteria can sometimes produce -this 
disease, but it can also be brought about by other 
mganisms and by some poisonous substances. As at 
the same time some observations have shown that 
csancer may be hereditary it is very probable that the 
cause of this disease lies in the organism itself. As 
is known, cancer consists in an uncommonly luxuriant 
growth of the epithelie tissue, of the skin, in such a 
luxuriant growth that the other tissues and even 
organs are deadened and destroyed thereby. It is 
evident that we shall only then understand the cause 
of cancer when we know the phenomena of growth. 
But what is growth! It is an elementary phenome- 
non of life, a necessary property of living matter 
fil l i ng those small parts of an organism which are 
called celis. 


It may seem perhaps somewhat incomprehensible 
that on the occasion of the dedication of a new biologi- 
cal institution a botanist lectures on diseases. But 
elementary phenomena of life are appropriate to all 
living cells independently, whether they are plant or 
fl-niTYifll cells. At the same time only the study of 
these elementary phenomena of life will permit us to 
discover the cause of cancer. 

I have chosen as an example the ease of cancer, 
but not only this disease, but all the physiological and 
pathological phenomena of plants and animals de- 
pend upon the properties of the living contents of 
cells. All these processes are carried on in their con- 
tents, that is : in protoplasm and nucleus. Therefore 
in order to direct physiological and pathological 
processes we must know first of aU the properties of 
protoplasm and nucleus, the properties of living 
matter. 

This thesis has been recognized by a great number 
of physiologists and physicians, and we see towards 
the beginning of this century two new branches of 
biology arise, the so-called cytology and physiology 
of the cell, which have now hundreds of followers. 
One of these branches endeavors to study the form 
and shape of various formations which have been 
found in the cells of animals or plants. The other 
branch studies their physical and chemical structure, 
and physiological properties. Although both these 
sciences arose not more than 30 years ago, their dis- 
coveries are already very important, and it would be 
no great fault if we predicted that the future of 
biology will depend upon the progress of these 
sciences. 

More than a hundred years ago chemistry experi- 
enced an analogical process of methodical transfor- 
mation. Thanks to the introduction of quantitative 
analysis chemistry was able to study the molecules 
and the change of their structure. The chemistry of 
substances became the chemistry of molecules and 
the chemical reactions became quite clear; they 
proved to be only a consequence of the atomic struc- 
ture of molecules. The success of the new ideas was 
so great already at the beginning of the nineteenth 
century that hundreds of organic and inorganic sub- 
stances were artificially obtained, and among them 
such substances as have become so necessary for in- 
dustry, medicine and agriculture. * 

Cells play such a part in biology as molecules in 
chemistry. The atoms are analogous to the forma- 
tions and structures we find in cells. And since 
biology studies these formations and structures we 
could predict its further progress. 

But living matter consists of chemical substances. 
And we see that cell physiology transforms itself by 
degrees into the chemistry and physios of cells. Tte 
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chemical composition of the principal substances of 
living matter is now established, and the following 
step of the chemistry of cells will be the artificial 
production of these substances. 

The chemical and physical investigations of cells 
have explained to us the phenomena of diseases and 
death. The principal substances of living matter 
have proved to be so very inconstant as to be com- 
pared with explosive substances, which explode very 
easily, that is : they disintegrate into their component 
parts. They explode by a blow, by heat, by strong 
hght, by the action of various chemical reagents, 
which react on their component parts. And accord- 
ingly the principal substances of hving matter could 
be very easily destroyed by analogical agents: by a 
blow, by heat, by strong light, by the action of various 
chemical reagents, which react on their component 
parts. Therefore the study of explosive substances 
could help us to learn the properties of living matter. 
In order to combat against illnesses and diseases we 
must make the principal substances of living matter 
constant, so that they would not be so easily destroyed 
and would not lead living matter and organisms to 
death. But how can we make them constant? The 
study of explosive substances shows that the intro- 
duction of some chemically indifferent substances, for 
instance, narcotics, into liquid explosive substances, as 
for example into nitroglycerin, abolishes their explo- 
sive properties. It is sufficient to add only five per 
cent, of aceton to nitroglycerin to make it quite inex- 
plosive. Accordingly, the introduction of like sub- 
stances into living matter diminishes its sensibility 
to injurious influences. But whilst narcotic sub- 
stances are really indifferent to explosive substances, 
they are not so in reference to the principal sub- 
stances of living matter, because these substances con- 
tain proteins, which are destroyed by narcotics, and 
after a short excitement an injurious and dangerous 
effect is produced and makes living matter more 
sensible than before. But if we could find such a 
harmless narcotic substance which would not destroy 
proteins we could make our living matter constant 
and in this manner abolish illnesses and diseases. On 
the other hand, the study of the chemical composition 
of living matter in bacteria shows that this livmg 
matter differs from the living matter of animals and 
men. We can therefore expect that there are chemi- 
cal substances which would destroy the principal 
substances of living matter in bacteria but would not 
destroy them in man. Therefore the time will cer- 
tainly come when all harmful bacteria and the diseases 
produced by them will be expelled from earth for- 
ever, and it depends upon us to accelerate the coming 
of such a time. I am delighted to be able to predict 
it, and I hope that biology will be able to widen ite 


ways, and to bring near this happy time. The foun- 
dation of this new institution proves to me that my 
hope is not in vain, and that this great country will 
help biology to display all its manifold powers. 
Therefore permit me to finish this speech by exclaim- 
ing: Long live biology! 

W. W. Lepeschkik 


SCIENTIFIC EVENTS 
THE SOUTH AFRICAN STATION OF THE 
HARVARD OBSERVATORY 
With the recent purchase of a permanent site on 
which the South African station of the Harvard Ob- 
servatory will be erected, the work of erecting the 
plant has just begun, it is announced by Dr. Harlow 
Shapley, director of the Harvard Observatory. The 
site is on top of one of the “kopjes’^ located outside of 
the city of Mazelsport, which is fourteen miles from 
Bloemfontem, Orange Free State, South Africa. 
Building material, equipment and the instruments 
which will be used have been arriving in the city 
since July 1, 1927, when the astronomers first began 
activities there. 

Until the new buildings are completed, the tem- 
porary station, which has been operated for some time, 
will continue to be used. Dr. J. S. Paraskevopoulos, 
who has been recently appointed assistant professor, 
and his wife are now in charge of the work of the 
temporary plant, and two of the four telescopes that 
are now in Mazelsport, with lenses of ten and eight 
inches, respectively, are in operation every night. 
Cooperating with the Harvard authorities in the 
erection of the new station, the city of Mazelsport 
has constructed recently a new highway leading to the. 
top of the hill on which the observatory will be 
located. When completed, the plant wiU include a 
group of buildings consisting of residences, office 
buildings, laboratories, work shops and garages. 

When fully in operation the obseirvatory will house 
more operating telescopes than any astronomical plant 
in the world. With three 60-iach telescopes, the ob- 
servatory will be outclassed in the power of its equip- 
ment by only three institutions. 

To secure a constant series of photographic plates 
of the various stars in the Milky Way will be the 
principal function of the observatory. Studies of 
these plates, Dr. Shapley states, will have consider- 
able bearing on the knowledge of the size of the 
universe. The plates will be mailed to the ob^rva- 
tory in Cambridge to be studied and filed away in 
their proper classification. 

W. F. Waterfield, of the Cambridge Observatory 
staff, will leave within a few months to take charge 
of the placing of the instruments. Dr, Shapley 
intends to visit Mazelsport in the future. 
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THE BATTELLE MEMORIAL INSTITUTE 

AifS'OnNCEMEOT of the organization of the Battelle 
Memorial Institute at Columbus, Ohio, was recently 
made. The news edition of Industrial and Engineer- 
ing Chemistry gives further particulars. Endowed 
with a large sum of money from the estate of John 
Gordon Battelle, his wife and his son, Gordon Battelle, 
the new institute at once assumes a strong position. 
A tract of about five acres, opposite the campus of the 
Ohio State University, has been secured and the con- 
struction of the first two buildings, costing about a 
half million dollars, will be undertaken in the spring. 
Gerald Wendt, now dean of the school of chemistry 
and physics at the Pennsylvania State College, has 
been selected as director, and the organization plans 
are now under way with the intention of beginning 
the operations of the institute by the fall of 1928. 

The Battelle Memorial Institute has been organized 
as a corporation, not for profit, in order to perpetuate 
a trust arising from the joint wills of these three mem- 
bers of the Battelle family. A board of trustees was 
appointed in the will of Gordon Battelle, one member 
of which, ex-President Warren G. Harding, has since 
died. The present board of trustees consists of Joseph 
H. Frantz, of Columbus, Ohio; Bishop John W. Ham- 
ilton, of Washington, D. C., formerly president of the 
American University; Earl C. Derby, Harry M. 
Runkle and Gerald B. Fenton, of Columbus, Ohio, and 
J. Clare Miller, of Ashland, Hy. 

Under the terms of the will the institute is to be 
located in Columbus. The tract now purchased lies on 
the banks of the Olentangy River and across King 
Avenue from the campus of the Ohio State University, 
with a frontage of 300 feet on Eing Avenue and ex- 
tending about 1,000 feet southward toward Fifth Ave- 
nue. The administration building will face King Ave- 
nue and the laboratory buildings will extend south- 
ward on Tisdale Street. 

While the main object of the institute will be mdus- 
trial research under the fellowship system, very much 
as is now the practice at the Mellon Institute, the 
laj^ income from the funds of the institute itself will 
be devoted to long-distance industrial research for the 
broad benefit of American industry and for scientific 
research The will provided that any profit arising 
from the operation of the institute be devoted to char- 
ity or to the support of other scientific research. 

After an extended inspection trip, in which the chief 
college and industrial research laboratories in the 
eastern portion of the United States were studied by 
the trustees and the director, Otto C. Daret, of Colum- 
bus, was designated as architect. The first building 
will stand as a memorial to the Battelle family and 
will comprise administrative offices, the library, a 


large auditorium, a museum, machine shop, stock 
rooms and a number of laboratory suites. The second 
building, which will be erected at the same time and 
will adjoin the administration building, will have in- 
dividual laboratories on the third floor, but the re- 
maining space, including the basement, first and second 
floors, will be an engineering shop. 

A FUND FOR THE STUDY OF COLDS AT 
THE JOHNS HOPKINS UNIVERSITY 

The Chemical Foundation has made a gift of $195,- 
000 to the school of hygiene and public health of the 
Johns Hopkins University for the study of “the 
origin, nature and possible cure of the common eold.^^ 

The fund is to be known as “The John J. Abel 
Fund for Research on the Common Cold” in honor 
of the professor of pharmacology of the Johns Hop- 
kins School of Medicine, and will provide $25,000 ia 
the first year, $35,000 in the second and $45,000 in 
the third, fourth and fifth years of the research work. 

In his letter announcing the gift Francis P. Garvau, 
president of the Chemical Foundation, said : 

In asking that the name of your great scientist be con- 
nected with this research I am mindful not only of his 
preeminent position and services in science, but more par- 
ticularly of his outstanding reputation as the man who, 
perhaps more than any other living scientist to-day, ex- 
emplifies the beneficial application of the science of 
chemistry to medical problems, which is my abiding in- 
terest in such researches as this. 

Commenting upon the projected research. Dr. Abel 
said in part: 

The problem which has been set to our investigation 
by Mr„ Garvan, of the Chemical Foundation, can only be 
studied by the cooperative efforts of the clinician, the 
epidemiologist, the bacteriologist, the pathologist, the 
pharmacologist, the biochemist and the physicist. 

Fortunately this spirit of cooperation prevails in the 
various institutes of the Johns Hopkins University and I 
am confident that the problem will be attacked with 
energy, unremitting industry and in a generous spirit of 
mutual helpfulness by the several investigators into whose 
hands it will be given. 

The research work is to be administered by the fol- 
lowing faculty committee: Dr, Lewis H. Weed, dean 
of the School of Medicine, chairman; Dr. William H. 
HoweU, director of the School of Hygiene and Public 
Health; Dr. Warfield T. Longeope, professor of medi- 
cine; Dr. CarroU G, Bull, professor of immunology; 
Dr. W. H. Frost, professor of epidemiology; Dr, 
Samuel J. Crowe, professor of laryngology and 
otology; Dr. Lawrence H. Baker, executive secretary 
of the medical faculty. 
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THE NEW LIFE SCIENCES BUILDING AT 
THE UNIVERSITY OF CALIFORNIA 

Thirteen departments will be boused by the new 
Life Sciences Building wbicb is to be erected on the 
Berkeley campus of the University of California. 
Floor plans of the building, which is to be 450 by 230 
feet, have been prepared and the regents have author- 
ized Supervising Architect George W. Kelham to 
proceed with the working plans. Construction will 
start in the spring and the building, it is hoped, will 
be ready in 1929. 

The building will house the following departments : 
Anatomy, bacteriology, biochemistry, pharmacology, 
physiology, hygiene, botany, psychology, household 
science, plant nutrition, zoology, museum of vertebrate 
zoology and board of health. 

The following old wooden buildings will be torn 
down upon the completion of the new structure : ento- 
mology building, Budd hall, plant nutrition, museum 
of vertebrate zoology, physiology laboratory, hygiene 
and pathology, botany, botany laboratory, anatomy, 
psychology, zoology and the public health building. 

The new Life Sciences Building, five stories in 
height, will provide each department with about 60 
per cent, more room than it has at present, in all 
145,000 square feet of floor space, approximately 
three acres. It will be in the shape of a hollow 
rectangle, with the laboratories facing the court in- 
side. An auditorium with seating capacity of 500 will 
be located at the east end, balanced by the Museum 
of Vertebrate Zoology at the west end. The class- 
rooms will be grouped at the east end, near the library, 
but the building itself will have a library of 90,000 
volumes. There will be no elevators except those for 
freight service. 

With the completion of the working drawings, plans 
and specifications, bids will be asked. It is expected 
the building will cost approximately $1,750,000, the 
funds to be taken from the $3,000,000 bond issue 
voted by the people in 1926. 

A SYMPOSIUM AT THE ALFRED L. LOOMIS 
LABORATORY IN HONOR OF 
PROFESSOR J. FRANCK 

The arrival of Professor J. Franck in this country 
was made the occasion of a symposium in his honor at 
the Loomis Laboratory, Tuxedo Park, on January 6. 
About ninety physicists attended the symposium as 
the guests of Mr. Alfred L. Loomis. Opportunity was 
afforded for visiting the laboratoiy where the various 
investigations under way were described and illus- 
trated. 

The physical research institutions and tmiversity 
laboratories of the east were well represented, the fol- 
lowing being among those present : 


Dr. Lyman J. Briggs, Bureau of Standards. 

Professor Karl T. Compton, Princeton University. 

Dr. W. D. Coolidge, General Electric Company. 
Professor Bergen Davis, Columbia University. 

Dr. C. J. Davisson, Bell Telephone Laboratories. 

Dr. Arthur L. Day, Geophysical Laboratory, Washington. 
Professor William Duane, Harvard University., 

Dr. Gano Dunn, National Research Council. 

Professor E. C. Gibbs, Cornell University. 

Professor Karl P. Herzfeld, The Johns Hopkins Uni- 
versity. 

Dr. C. W. Hewlett, General Electric Company. 

Professor John C. Hubbard, The Johns Hopkins Uni- 
versity. 

Dr. Abert W. Hull, General Electric Company. 
Professor Edwin Kemble, Harvard University. 

Dr. Irving Langmuir, General Electric Company. 
Professor P. Wheeler Loomis, New York University. 
Professor J. C. McLennan, University of Toronto. 

Dr. Howard MeClenahan, The Franklin Institute. 
Professor Louis W. McKeehan, Yale University. 
Professor George B. Pegram, Columbia University. 
Captain E. G. Oberlin, Naval Research Laboratory. 
Dean Harold Pender, University of Pennsylvania. 
Professor F. A. Saunders, Harvard University. 
Professor W. F. G. Swann, Bartol Research Foundation. 
Professor Oswald Veblen, Princeton University. 
Professor H. W. Webb, Columbia University. 

Dr. W. R. Whitney, General Electric Company. 
Professor Albert P. Wills, Columbia University. 
Professor Robert W. Wood, The Johns Hopkins Uni- 
versity. 

The following papers were presented: 

TAe electrical and optical phemmena connected with 
the reconibination of positive ions and electrons, 
by Professor J. Franck. 

Some new effects in the optical excitation of mercury, 
by Professor Robert W. Wood. 

Concepts in quantum mechanics, by Professor W. F, 
G. Swann. 

Extreme ultra-violet spectra excited by controlled elec- 
tron impacts, by Professor Karl T, Compton. 
The aurora green line, by Professor G. Cario. 


SCIENTIFIC NOTES AND NEWS 

For the meeting of the British Association for the 
Advancement of Science to be held next year in Glas- 
gow from September 5 to 12, under the presidency of 
Sir William Bragg, the following sectional presidents 
have been appointed; Section A (mathematical and 
physical sciences), Professor A. W. Porter; section B 
(chemistry), Professor E. C. G. Baly ; section C (geol- 
ogy), E. B. Bailey; section D (zoology), Professor W. 
Garstang; section E (geography), Professor J. L. 
Myres; section G (engineering}, Sir William Ellis; 
section H (anthropology), Sir George Macdonald; 
section I (physiology), Professor C. Lovatt Evans; 
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section J (psychology), Professor T, H. Pear; section 
K (botany), Professor R. H, Yapp; section L (educa- 
tion), Professor A. Smithells; section M (agriculture). 
Dr. J. S. Gordon. The president of section F (eco- 
nomic science and statistics), has not yet been ap- 
pointed. 

On February 16, Professor Hugo de Vries will cele- 
brate the eightieth anniversary of his birth. On retir- 
ing from his professorship in the University of Ams- 
terdam in 1918 he removed to the small village of 
Lunteren, Holland, and built for himself a laboratory 
and an experimental garden for the continuation of 
his genetical studies on Oenothera. He is still prose-»> 
cuting these studies with a vigor and efiEectiveness 
which excites universal admiration. It is to be lioped 
that American biological organizations and institu- 
tions, biological departments in our universities and 
numerous personal friends and admirers of Professer 
de Vries will send appropriate messages to him on 
this occasion. Messages and resolutions timed to leave 
the Atlantic seaboard in the first days of February 
should reach him opportunely. 

In recognition of his thirty-five years as an out- 
standing teacher in the medical school of the Univer- 
sity of Michigan and his international reputation as a 
pathologist, Br. Aldred S. WartHn has been the re- 
cipient of an honor from his colleagues and former 
students, in the form of a volume entitled “Contribu- 
tions to Medical Science.’^ This book of 715 pages in- 
cludes contributions from sixty-four authors, repre- 
senting his early colleagues and including one or more 
representatives from each of his thirty-five successive 
classes. 

The board of directors of the Geographic Society of 
Chicago at its last meeting unanimously voted to 
award its gold medal to Colonel Charles A. Lindbei^h. 
It is planned to present this medal to Colonel Lind- 
bmgh at the final meeting for the season in Orchestra 
Hall on April 24. Commander Richard E. Byrd, a 
gold medalist of the society, has been invited to come 
to Chicago to make the address of presentation. 

James A. Paesons, metallurgist for the Bur Iron 
Company, has received the science award of the Har- 
mon Foundalion for his research in aluminum bronze, 
Ms disa)veries on corrosion testing and his develop-^ 
ments in duriron. 

Bb. Willia3£ Rice, dean of the Tufts College 
Bental School, will receive the 1928 award of the 
Rhode Island Bental Society at the semi-centennial 
convention of the society. The medal will be awarded 
*Tor Ms contribution to dental education, and his 
leadersMp and inspiration to the students under his 
guidance J' 


Bb. Hbney Crew, professor of physics at North- 
western University, was elected president of the 
American Association of University Professors at its 
recent meeting in Cincinnati. 

A. W. Bereesfoed, electrical engineer, was elected 
president of the American Engineering Council at the 
recent meeting held in Washington, B. C. 

The managers of the New York Botanical Garden 
have elected Henry W. Be Forest, chairman of the 
executive committee of the Southern Pacific Company, 
president, to succeed Professor F. S. Lee, of Columbia 
University, who has been president for five years. 

C. C. Willoughby, director of the Peabody Mu- 
seum at Harvard University, has been made emeritus 
director. The position of director of the museum 
has been filled by the appointment of Br. S. K. 
Lothrop, formerly research associate in the Museum 
of the American Indian, New York. 

At the fifty-ninth annual meeting of the trustees 
of the American Museum of Natural History on Jan- 
uary 8, Br. H, F. Osborn, president-elect of the 
American Association- for the Advancement of Sci- 
ence, was elected president for the twentieth succes- 
sive year; Mr, Baker, first vice-president, for the 
fifth year; J. P. Morgan, second vice-president, for 
the seventeenth year; Mr. Perkins, treasurer, for the 
second year, and Percy R. Pyne, secretary, for the 
eighth year. Br. Osborn has accepted the post of 
eurator-in-cMef of the division of mineralogy, geol- 
geography and astronomy, and he has also ac- 
cepted the honorary curatorship of the department of 
geology and paleontology. Br. G. Clyde Fisher has 
been made curator of the department of astronomy. 
The new appointments are : Hawthorne Daniel, 
curator of the department of printing and publish- 
ing and editor of Natural History; Miss Francesca R. 
LaMonte, assistant in ichthyology, and Robert T. 
Hatt, assistant curator in mammalogy. 

Be. Arthur Pierson Kelley, assistant professor 
of botany in Rutgers University, will go on February 
first to the Allegheny Forest Experiment Station, 
PMladelpMa, as associate forest eeolo^st. 

Be. Bouglas R. Semmes, of Richmond, Ya., has 
been appointed to the staff of the Alabama state geo- 
logical survey. 

Morse Salisbury, editor of the press bureau of the 
University of Wisconsin, has been appointed tempora- 
rily as cMef of the radio service of the U. S. Bepart- 
ment of Agriculture pending a new examination. The 
position has been vacant since the resignation of Sam 
Pickard to become secretary, and later a member, of 
the federal radio commission. 
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Db. B. T. Dickson, formerly professor of plant 
pathology in McGill University, arrived in Sydney in 
November to take up his new duties as senior plant 
pathologist for the Australian Council for Seientifto 
and Industrial Research. 

Peobbssoe Os-wald Vbblen, Henry B. Fine re- 
search professor of mathematics, has been granted 
a leave of absence for the coming academic year to 
carry on research work at the University of Oxford. 
Oxford will send to Princeton for the same period 
Professor Godfred H. Hardy, Savilian professor of 
geometry and a foreign member of the National 
Academy of Sciences. 

De. Tamoh Ikeda, in charge of food control for the 
bureau of public health of Tokyo, is spending the 
month of January working under the direction of Pro- 
fessor R. A. Butcher in the vitamine laboratory of the 
Pennsylvania State College. Dr. Ikeda is visiting the 
United States under the auspices of the Rockefeller 
Foundation. 

TTtPT.ATj H. ZoDTNBE, of the Smithsonian Institution, 
is leaving the United States to spend three years in 
the Chilean Andes, measuring the sun's radiation, as 
part of the institution’s study of the solar constant. 
He will relieve H. B. Freeman, present director of the 
Smithsonian Observatory at Mount Montezuma, near 
Calama, Chile, who has completed three years in the 
region. 

De. Oscae Riddle, of the Carnegie Institution, dur- 
ing the latter part of January will deliver a series of 
lectures at the .University of Porto Rico on “Sex, Re- 
production and Internal Secretions.” 

Peoeessoe James Fbanck, of the University of 
Gottingen, upon his recent arrival in New York was 
entertained by the departments of physics and chem- 
istry of New York University in the Brevoort Hotel. 
Dr. Franck delivered a series of lectures at Harvard 
University during the week of January 9. 

De. Niels G. Hoenee, of the Swedish Geological 
Survey, addressed the geological conference at Har- 
vard University on January 17 on “European Inland 
Dunes and their' Climatic Significance.” 

De. Haeold Noeesdeb, of the Swedish State Power 
Organization, will give a lecture at the Franklin In- 
stitute on January 26 on “Some Electrophysical Con- 
ditions determining Lightning Surges.” 

The non-resident lecturer in chemistry at Cornell 
University under the George Fisher Baker foundation 
±or the second term of the present university yeM will 
be Professor George Barger, of the University of 
Edinburgh, who wiU lecture upon “Some Applications 
of Organic Chemistry to Biology.” The non-resident 
lecturer for the first term of the university year 1928- 


1929 will be Professor Hans Pringsheim, of the Uni- 
versity of Berlin, who will lecture upon “The Chem- 
istry of the Monosaccharides and Polysaccharides.” 

The non-resident lecturers are provided with a private 
research laboratory, and the university extends the 
privilege of the department of chemistry to visiting 
chemists who may wish to carry on research under the 
direction of the lecturers. 

De. Cael F. Coei, from the State Institute for the 
Study of Malignant Diseases, Buffalo, N. Y., wifi de- 
liver the third Harvey Society lecture at the New 
York Academy of Medicine, on Friday evening, 
January 27. His subject wiU be “The Influence of 
Hormones on the Fate of Carbohydrates in the Ani- 
mal Body.” 

Db. Alexandeb Wetmobe, assistant secretary of 
the Smithsonian Institution and retiring president of 
the Washington Academy of Sciences, gave an ad- 
dress before the 217th meeting of the academy, 
January 10, on “Prehistoric Ornithology in North 
Am erica.” 

Peoeessoe S. R. Detwileb, of Columbia Univer- 
sity, lectured to the biological section of the New 
York Academy of Sciences on January 9, on “Obser- 
vations on the Growth of Nerves in the Embryo. 

A STATUE of the late M. Emile Baudot, the inventor 
of the telegraph transmission instrument bearing his 
name, was recently unveiled in the courtyard of the 
French General Post Office in Paris. 

The Second Church building, now being used to 
temporarily house the department of zoology of 
Oberlin College, has been named the Albert A. Wright 
zoological laboratory, in commemoration of the ser- 
vices to the eoUege of the late Professor A. A. Wright. 

A meeting to commemorate the life and services of 
the late Charles Doolittle Walcott, secretary of the 
Smithsonian Institution from 1907 to 1927, wpl be 
held in the auditorium of the natural history building 
on January 24, at 11; 00 o’clock. The ehan^or of 
the Smithsonian Institution, the Honorable William H. 
Taft, Obiof Justice of the United States, will preside. 
Addresses wffl be delivered by the following represen- 
tatives of organizations with which Secretary Walcott 
was actively afffiiated: Dr. John C. Merriam, the Car- 
negie Institution of Washington; Dr. Joseph S. Ames, 
the National Advisory Committee for Aeronautics; 
Dr. George Otis Smith, the United States Geological 
Suiwey, and Dr. Charles G. Abbot, the National 
Academy of Sciences. 

Alexandeb E. Odteebeidge, of the William Sellers 
Company, also lecturer at the Univeraty of P^- 
sylvania, and professor of metallurgy at the Franklm 
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Institute, died on January 15 at the age of seventy- 
seven years. 

Peopessoe Elmee E. F. Creighton, electrical engi- 
neer of the General Electric Co., Schenectady, died on 
January 13, at the age of forty-nine years. 

W. H. Dines, F.E.S., British meteorologist, well 
known for his explorations of the upper air, died on 
December 24, aged seventy-two years. 

De. W. C. F. Xewton, research student at the John 
Innes Horticultural Institution, recently died at the 
age of thirty-two years. A correspondent writes ; “The 
death of Dr. hTewton is deplored by those interested in 
the development of cytology and genetics. His per- 
sonality attracted the notice of William Bateson under 
whose sympathetic directorship he worked several 
years at the John Inn es Horticultural Institution, 
Merton, He will be remembered for his beautiful 
study of the chromosomes of Tulipa and related 
genera, and for other work much of which is as yet 
unpublished,” 

A JOINT meeting of the Optical Society of America 
and The American Physical Society will be held at 
Columbia University in New York City on February 
24 and 25. Special features will include an invited 
address by Dr. W. F. G. Swann on “Kecent Theories 
of the Atom” and a demonstration of television at the 
Bell Laboratories. 

The annual congress on Medical Education and 
Medical licensure and Hospitals will take place in 
Chicago at Palmer House on February 6, 7 and 8. 

The eighth summer term of the American School 
of Prehistoric Research will open in London on June 
28 and close on the Continent the middle of Sep- 
tember, Requests for information concerning details 
of the program and requirements for admission should 
be addressed to the director, Dr. George Grant Mac- 
Curdy, Peabody Museum, New Haven, Conn. 

De. William Crocker, Dr. Waldemar Lindgren 
and Dr, A. L. Barrows, of the National Research 
Council, recently conferred with members of the staff 
of the Biological Survey in the interest of arrang- 
ing comprehensive cooperative studies of geological, 
zoological and botanical problems and other related 
Hnes of research, in the Aleutian Islands, Alaska. 
Effort is being made to enlist in this survey such 
agencies as the Biological Survey, the Bureau of Plant 
Industry, the Forest Service, the Geological Survey, 
the Coast and Geodetic Survey, the Bureau of Fish- 
eries and the Smithsonian Institution. 

A ROYAL commission to inquire into and report upon 
ail matters relating to the jSshing industry of the Mari- 
time Provinces has been appointed and is holding sit- 


tings m all the important fishing centers of the Mari- 
times, so that those engaged in every branch of the 
industry will have opportunity to attend its sessions 
and discuss their problems. Subsequently, at the re- 
quest of the provincial government of Quebec, which 
for the past few years has been administering the 
fisheries in all portions of the province, except in the 
Magdalen Islands, it was agreed that the scope of the 
investigation should be extended to the mainland of 
the Province of Quebec and sittings will be held there 
when the investigation is completed in the Maritimes. 

The council of the British Empire Cancer Cam- 
paign is sending invitations to persons and organiza- 
tions conducting research into cancer to attend the 
International Convention on Cancer Research next 
July in London. Receipt of an anonymous gift of 
$50,000 to the campaign has been announced. The 
sum of $80,000 also has been set up as a permanent 
trust by the executors of the estate of William Johns- 
ton, of Liverpool. The interest will be applied to 
cancer research work in Liverpool. 

At a special general meeting of the British Institute 
of Physics held on December 16, and on the reeom-> 
mendation of the board, the Royal Meteorological So- 
ciety was admitted a participating society of the in- 
stitute. This is the sixth society to cooperate in the 
scheme of participation, and an important step is thus 
taken towards the realization of one of the principal 
objects of the institute, as expressed at its foundation, 
namely, to coordinate the work of all existing societies 
concerned with the science of physics and its appli- 
cations. 

A NEW meteorological observatory has been ordered 
by the government of India on the advice of its 
meteorological director, J. H. Field. It will be built 
at Poona for special research work, with a view to 
accurate forecasting of southwest monsoons and will 
be brought into use the coming summer. About $320,- 
000 has been appropriated for the observatory. 

A BEQUEST amounting to about £36,000 has been 
left by Mr. John Sanderson, manufacturer, of Gala- 
shiels, to Edinburgh University for the development of 
technical and scientific study under the faculty of 
science. 

“The Lasker Foundation for Medical Research” has 
been established at the University of Chicago with ah 
initial endowment of $1,000,000, the gift of Albert D. 
Lasker and his wife, !Mrs. Flora W. Lasker. Mr. 
Lasker is former chairman of the United States Ship- 
ping Board and head of the Lord and Thomas adver- 
tising agency. Research under the spirit of the en- 
dowment is to be directed toward establishing the 
causes, nature, prevention and cure of degenerative 
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diseases. WMle a definite program has not yet been 
developed under the foundation, it is said that the first 
efiorts would be made against Bright’s disease and 
heart disease. 

Announcement has been made by the University of 
Chicago board of trustees of the following subscrip- 
tions for the endowment of the Frank Billings Medical 
Clinic: From Mr. Samuel Insull, $25,000; Mrs. C. K. 
G. Billings, $10,000; M!r. Charles A. Monroe, $5,000; 
Miss Margaretta E. Otis, $5,000; Mr. John W. Fow- 
ler, $3,000; Mrs. Howard H. Spaulding, $3,000; Mr. 
John T. Llewellyn, $2,000; Mrs. Theodore Sheldon, 
$2,000; Mr. Walter S. Brewster, $1,000; Mir. William 
S. Hay, $1,000 ; Mr. George M. Reynolds, $1,000 ; Mr. 
George E. Scott, $1,000; Mr. and Mrs. William H. 
Rahmann, $600; Mr. Charles E. Field, $200; Mr. 
Thomas Meighan, $100, and Mr. R. H. Ritchie, $100. 
A total of $328,723 has already been received for the 
fund. 

The research ship William Scoreshy, after being 
refitted, has left Portsmouth, England, on another 
cruise to the Antarctic. She returned from a similar 
expedition a few months ago. The first port of call 
will be St. Vincent, and the ship will then proceed by 
way of Rio de Janeiro and the Falkland Islands to the 
Antarctic. Commander De La Motte is in charge of 
the ship, and the trip is expected to last twelve months. 
The WiUiam Scoreshy, which was built to work in 
conjunction with Shacldeton’s Discovery, is 180 feet 
long, of about 700 tons and is equipped with the latest 
scientific apparatus. 

The late Harry W. Loos has bequeathed a fund 
amounting to approximately $3,500,000 to Kansas 
City to be devoted to such charitable, hospital, educa- 
tional, scientific, literary or research purposes as may 
be in the public interest. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

George Washington University announces re- 
ceipt of the Isabella Eling endowment of $30,000 for 
the establishment of a fellowship or fellowships for 
special research in biology. The income from this en- 
dowment will be available in 1928-29. 

Dartmouth College has received a gift of $300,- 
000 for a new fine arts building from Frank P. Car- 
penter. 

The National School of Medicine and Pharmacy, 
Port au Prince, Haiti, recently dedicated its new 
building. On the first floor are five classrooms, an 
assembly room, a dental department, a store room and 
an ofiSce for the dean. There are five laboratories on 


the second floor for the medical sciences. The Rocke- 
feller Foundation made an appropriation of $30,000 
for equipment and of another $30,000 for fellow- 
ships for men who are to be trained for positions on 
the faculty of the medical school. These fellowships 
have been awarded and the physicians are to study in 
Paris, Strasbourg, Ann Arbor, Boston, New Haven, 
Chicago, then return to Haiti to become members of 
the faculty. 

An offer by the joint committee of the Paviors’ 
Company and of the Institution of Municipal and 
County Engineers to establish a part-time chair of 
highway engineering in the University of London for 
post-graduate students has been accepted. 

Dr. Frank J. Goodnow, president of the Johns 
Hopkins University, has offered his resignation to the 
board of trustees, to be effective not later than July 1, 
1929. 

Dr. Wilmer Krusen, director of the department of 
health and recently elected president of the Philadel- 
phia College of Pharmacy and Science, formally as- 
sumed his new duties as president of the school on 
January 3. 

Dr. Joseph S. Chamberlain, professor of organic 
and agricultural chemistry, has been appointed head 
of the department of chemistry of the Massachusetts 
Agricultural College. Dr. J. B. Lindsey, formerly 
head of the department, resigned from this position 
and is continuing his work as head of the department 
of plant and animal chemistry of the experiment sta- 
tion, in which work he has been engaged for the past 
thirty-seven years. 

Dr. Frank B. Mallory, pathologist of the Boston 
City Hospital, has been appointed professor of pathol- 
ogy at the Harvard Medical SchooL 

Dr. E. David Friedman has been appointed pro- 
fessor of neurology and head of the department at 
the University and BeUevue Hospital Medical Collie. 


DISCUSSION AND CORRESPONDENCE 

THE PROPOSED TRANSFER OF GEODETIC 
WORK OF THE U. S. COAST AND 
GEODETIC SURVEY 

In connectioh with House Resolution 7480, intro- 
duced in the House of Representatives by Mr. Sin- 
nott on December 15, 1927, my attention has been 
called to a circular letter cont ain ing unfavorable com- 
ments upon this measure, and several scientists inter- 
ested in our work have written me requesting more 
specific information. These comments state that the 
proposed transfer oKild be jimtified only on one or 
more of three suppositions : 
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First: ^That tbe Coast and Geodetic Survey is not 
doing the work properly.^^ There is no basis fox this 
supposition. Foreign geodesists allude to the Coast 
and Geodetic Survey as the foremost geodetic institu- 
tion in the world, and I concur most heartily in this 
opinion. 

Second: “That the Geological Survey can do the 
work better.” Of course the Geological Survey can 
not do it better, for we all believe that the work of the 
Coast Survey is of the very highest quality, but I do 
believe that the Geological Survey can do it just as 
well if we can continue to have the cordial cooperation 
that we have received from the Coast and Geodetic 
Survey in the past. The circular letter states that the 
Geological Survey has never done any first order tri- 
angulation and traverse and has done no first order 
leveling for many years. This statement is unfortu- 
nate. The facts are that we have done first order tri- 
angulation and leveling, but have not done any in 
recent years because we have felt that it would be a 
duplication of effort, inasmuch as the Coast Survey 
was already engaged on similar work. Until recent 
years the Coast Survey' planned a great deal of its 
first order work to meet our mapping needs, but since 
the world war it has confined its activities very largely 
to the program of covering the entire country with 
these first order arcs or circuits without much atten- 
tion to the mapping program, except as we have trans- 
ferred money for specific jobs. Up to recently I think 
this program has been a wise one, but the adjustment 
of the western are of triangulation and a large part 
of the basip level network have been made and my 
associates feel that a large part of the first order con- 
trol work to be executed m the future should be 
planned to meet the immediate needs of the topo- 
graphic mapping program. 

Third: “That a better theoretical organization can 
be secured by the transfer.” The circular letter states 
that the Coast and Geodetic Survey, is the only purely 
surveying bureau in the government, while the Geologi- 
cal Survey primarily is concerned with geological in- 
vestigations. An analysis of our topographic mapping 
operations during the past seven years will show that 
only a small percentage of the topographic work has 
been executed to meet the immediate needs of our geo- 
logic program, but that our topographic mapping has 
been planned rather to meet the general engineering 
and scientific needs of the country. The circular states 
that the interior geodetic work has been planned to 
meet the requirements of the Geological Survey. This 
is not an entirely correct statement, but if it is true 
tlm primary reason for conducting the interior 
geodetie work is to provide adequate control for topo- 
graphic mapping, I am confident that it can be coor- 


dinated and performed more expeditiously and eco- 
nomically if it can be administered by the same organi- 
zation that is charged with the topographic mapping. 

I have been informed that the real reason for the 
circnlation of the unfavorable comments is that a num- 
ber of scientists are concerned with the effect of the 
proposed transfer upon the results now being secured 
in the study of earth movements in California, through 
the cooperation now existing between the Coast and 
Geodetic Survey and the scientific organizations inter- 
ested in seismology in California. If the authoriza- 
tion and appropriation for precise triangulation and 
leveling and seismologieal observations in regions sub- 
ject to earthquakes were transferred to the Geological 
Survey, we should hope to continue to cooperate just 
as the Coast Survey is now doing. In fact, during the 
next two years of the program we would probably 
arrange to have the work continued by personnel de- 
tailed from the Coast Survey, as is provided in the 
bfil. 

The bill was initiated by the Secretary of Commereej 
who several years ago had stated that he would trans- 
fer the geodetic work of the Coast Survey to the Geo- 
logical Survey as soon as he had authority by law. At 
the hearings before the joint committee on reorgani- 
zation of the executive departments, both the Secretary 
of Commerce and the Secretary of the Interior in- 
dorsed this proposed transfer. 

The present bill was drafted jointly by the two de- 
partments and was transmitted ■ to congress with a 
letter of indorsement signed by the two secretaries. 
This letter brought out the fact that the primary func- 
tion of the Coast and Geodetic Survey is to produce 
nautical charts, while one of the primary functions of 
the Geological Survey is to produce the standard topo- 
graphic map of the United States. Geodetic surveys 
for the control of our coast lines were started by the 
Coast Survey in the early days of that organization, 
and later when the need for similar control in the in- 
terior of the country was manifest, the Coast Survey 
extended its geodetic work into the interior. Geodetic 
control is essential for topographic mapping, and the 
principal purpose of the geodetic work of the Costst 
Survey in the interior has been to furnish the control 
needed by the Geological Survey for its mapping 
activities. The letter stated that this divided respon- 
sibility for the production of the topographic map is 
fundamentally unsound, and that one agency should 
be charged with every step in the project. 

The proposed bill meets with my hearty approval 
for the following reasons : The topographic work of 
the Geological Survey has been planned with the fun- 
damental idea of making as much progress as possible 
toward the ultimate completion of the mapping pro- 
gram. The interior geodetic work of the Coast Sur- 
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vey has been largely confined to the extension of con- 
trol to cover the entire country with large arcs or cir- 
cuits of precise work. Much of this work is being 
extended over areas already topographically mapped, 
and such work as the Coast Survey has done in recent 
years for immediate use in mapping, has been actually 
paid for by transfer of funds from the Geological 
Survey. While much duplication of eifort of the two 
bureaus has been eliminated through the cordial coop- 
eration that exists, still there is considerable divergence 
of policies and plans and there is not that degree of 
coordination which must exist in order that a compre- 
hensive program may be prepared and executed in the 
'most effective way. 

Publication of geographic positions and spirit level 
elevations should be standardized in one organization. 
The geodetic work should be planned to meet the im- 
mediate needs of the mapping program, and often the 
same geodetic field party should do the precise work 
and follow immediately with the secondary control 
now executed by the Geological Survey. A substantial 
saving of overhead expense in field and office operation 
and in the procurement and use of equipment would 
be effected if the transfer were made. 

Geo. Otis Smith, 
Birector 

UNSTABILITY AT THE ABSOLUTE ZERO OF 
TEMPERATURE 

It has been sho-^ by the writer (J. Fhy, Chem.., 
31, 747-756 (1927)) that a substance or mixture in 
the condensed state under its vapor pressure at the 
absolute zero of temperature T has zero controllable 
internal energy and entropy. With this as basis the 
writer has calculated the internal energies of a large 
number of the elements, which are given in a paper 
just published (J. Phy, Chem,^ 31, 1669-1673, 1927). 
The largest and smallest values obtained were 1,535 
and 1,037 cal./mol. for lead and iron respectively. 
Since G. N. Lewis has already calculated the entropies 
of these elements, it was possible to calculate also 
their free energies, the largest and smallest values 
being - 2,791 and - 750 for lead and chromium respec- 
tively. 

An interesting point presented itself in these in- 
vestigations. K a substance is lowered in tempera- 
ture to the absolute zero it may not finally be in a 
condensed knd vaporous phase at zero pressure. A 
further change at T = 0 will therefore have to take 
place before its internal energy is zero. Now it has 
also been shown by the writer (J. Phy, Chem,, 31, 
940, (1927) ) that the adiabatic of zero entropy cor- 
responds to T = 0. It -follows from this that a change 
in internal energy at T = 0 appears as external work. 
Hence under these conditions a substance will become 


unstabled at T = 0 and exert a pressure. On allow- 
ing the substance to expand doing external work it 
will finally end in the condensed state under zero 
vapor pressure, when its mtemal energy is zero. It 
was shown in the paper mentioned that white tin 
should behave in this manner at T = 0, and develop 
while expanding to become stable an average pressure 
of about 3,000 atmos. Thus certain substances may 
act like an explosive at or near the absolute zero of 
temperature. 

This result has an interesting astronomical aspect. 
Dark bodies in interstellar space which are losing 
more heat than they deceive eventually sink in tem- 
perature to near the absolute zero, and then may 
possibly get unstable and explode. This may con- 
ceivably happen to our moon some day if it radiates 
more heat than it receives, and has compounds in its 
composition possessing this property. 

R. D. Kleeman 

Schenectady, N. Y. . 

THE THEORY OF “VISIBLE RADIATION 
FROM AN EXCITED NERVE FIBER” 

In a recent article in Scibngb/ Mrs. Christine 
Ladd-Franklin gave an exposition of the phenomenon 
of the reddish-blue arcs and of her interpretation in 
terms of visible radiation from the excited nerve 
fiber. A foot-note in this article gives a reference 
to a paper of mine, and in the same foot-note Mrs. 
Ladd-Franklin describes an observation of her own 
and gives her interpretation. To the casual reader 
it might easily appear that the observation and 
opinion are quoted from my article, avoid any 
such misinterpretation I wish to go on record as 
disagreeing absolutely with Mrs. Ladd-FranMin's 
interpretation of the reddish-blue arcs and the other 
phenomena which she cites. I do not believe that 
the evidence compels us to assume visible radiation 
from excited nerve fibers. The explanation set forth 
by Amberson^ and others, based on secondary excita- 
tion by the action currents of the nerve fibers, seems 
quite adequate and requires less violent efforts of the 
imagination. 

Mrs. Ladd-Franklin's point concerning the ^^place 
coefficient” of the sensation is sound, and we must 
agree that the secondary excitation is in rod, cone, 
bipolar cell or ganglia — ^not in the nerve fiber j but 
her argument against electrical excitation of one of 
these elements is uneonvineing. Electric stimuli ap- 
plied to the eye externally may give the sensation of 
light without a residual image, and this we may 

i Uhristine Ladd-Franklm, 1927. Soien^b, hrsi, 239. 

2Amberson, W. B., 1924. Am, J<mm, Physiot, hdx, 
354. 
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interpret as direct excitation of nerve fibers. This 
does not prove that an electrical disturbance localized 
in the retina^ like a nerve action current, might not 
stimulate the photosensory mechanism directly. 

It is worth noting that the phenomena reported by 
Nodon^ of photographic effects from organic sub- 
stances, which he interprets as due to ^^radiations’’ 
and which Mrs. Ladd-Franklin cites in support of 
her theory, have long been familiar. The subject has 
been reviewed by Keenan^ and the weight of evidence 
points to the evolution of traces of hydrogen peroxide 
as the explanation. 

HALLOWEtiL Davis 

Harvaxi) Meuical School 

THE ANTIQUITY OF THE DEPOSITS IN 
JACOBS CAVERN 

Nels C, Nelsoit in Sci^ge, for September 16, 
1927, criticizes the article by me on "The Antiquity 
of the Deposits in Jacobs Cavern,” printed in Am, 
Mns. Nat, Hist,, Yol. XIX, Part VI. 

Admittedly not found in undisturbed strata, the 
Jacobs Cavern carved "Mastodon” bone must stand 
or fall upon its own merits. X-ray photographs and 
specific gravity determinations show this bone to be 
m ineralized; inspection shows that mineralization oc- 
curred after the carving. Comparative photographs 
under six definite wave-lengths of light indicate that 
the bone is old and likewise the carving. Chemical 
and physical analyses (by experts in these fields) of 
samples taken in the presence of Mr. Nelson (and 
their position recorded photographically) show the 
presence of. a second, lower, inhabited layer not 
examined by Mr, Nelson. The perforation of the 
carved bone was from both sides; these two holes 
taper and meet at a slight angle — ^the shortness and 
taper of these holes are characteristic of stone drills. 
The head of the elk-like ejffigy on the reverse appar- 
ently takes advantage of a crack, while the wavy 
marks on the same side ignore several cracks. 

Against these definite data stands the sincere guess 
of an eminent archeologist. 

Yeeiton C. Allison 

THE MISPRONUNCIATION OF "DATA” 

Apropos of the controversy concerning the singular 
and plural usage of "data,” may attention be called 
to the fact that this word is mispronounced much 
more commonly and with less justification than it is 
incorrectly used in writings. Probably no other word 
in the vocabulary of the average scientist is mispro- 
nounced more generally. Merely as an example of 
this fact, the incident mentioned below is noted from 

^Nodon, A., 1924. Comptes JSendus, eisxviii, 1101. 

^ Keenan, G. L., 1926. Chemical Reviews, iii, 95. 


the last annual meeting of the Pacific Division of the 
Ajnerican Association for the Advancement of 
Science. The pronunciations "data” and "data” were 
used by two different persons on the program at one 
of the general meetings. In a meeting of the section 
on entomology one speaker pronounced the word 
“data” another pronounced it "data” and a third 
said "data.” The leading dictionaries including Punk 
& Wagnall’s New Standard and Webster’s New In- 
ternational give only one pronunciation, namely, 
data. 

In some respects this matter may seem too trivial 
to be mentioned. However, the student in high 
school, college and university, and Mr. Average Citi- 
zen have come to regard the scientist as one who is 
peculiarly exact and correct, and this ideal is not 
enhanced when scientists, in classroom instruction and 
in public addresses, are careless to the extent of mis- 
pronouncing a word that is used so commonly by sci- 
entists in general. 

R. H. Smith 

Universitt op Calipoenia 


SCIENTIFIC BOOKS 

Les prohlemes de la physiologie normale et patliolo- 
gique de Vos, R. Leriche et A. Polieard. Masson 
et Cie, Paris, 1927. 

This book of 229 pages, including 23 text figures 
and an extensive bibliography of 219 titles, is dedi- 
cated to the memory of Leopold Ollier, "originator of 
modem bone physiology.” The book represents the 
fruit of a collaboration extending over a period of ten 
years. It assembles in a convenient and logical unit 
much of what had been scattered under separate and 
joint authorship through various journals since 1909. 
A new theory of osteogenesis is here developed and 
firmly based on a large body of data, histological, 
experimental and radiographic. This theory fur- 
nishes a consistent interpretative key for the explana- 
tion of certain apparently contradictory facts in nor- 
mal bone development and regeneration. It explains, 
moreover, diverse and obscure pathologic condition of 
bone formation. It reconciles the paradoxical aspects 
of the current view of osteogenesis which regards the 
so-called osteoblast, when operating alone, as a bone 
builder, and when fused in masses, as a bone destroyer 
or osteoclast. 

Osteogenesis is interpreted in essence as a condi- 
tion of osseous metaplasia of fibrous connective tissue. 
This is shown to occur in four stages, whether the 
connective tissue be embryonal, or mature fibrous i 
a, edematous infiltration; b, multiplication of fibrils; 
e, conversion of the interstitial fiuid into a gelatiuous 
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preosseoTis substance; d, deposition of calcium phos- 
phates and carbonates. These processes are depen- 
dent upon humoral and interstitial rather than upon 
cellular factors. 

Osteoblasts are regarded as fibroblasts with only a 
feeble osteolytic capacity. Their function is to 
oppose and restrict osseous extension. Cases are cited 
in which new formation of bone, as disclosed by skia- 
graph, is unaccompanied by osteoblasts. Conversely, 
osseous areas in which there is no new formation of 
bone are covered with osteoblasts of typical epithelioid 
character. Osteoblasts become secondarily involved 
in osteogenesis and thus are incorporated as osteo- 
cytes. As such they have no osteogenic nor nutrient 
functions; they are ^'useless parasites of osseous tis- 
sue.’^ However, under the mfiuenee of certain patho- 
logic factors they may have their original osteolytic 
capacity greatly stimulated. Osteolysis also is pri- 
marily dependent upon humoral processes. Osteo- 
clasia, by action of osteoclasts, is said to be a rela- 
tively minor factor in bone resorption. 

The results of experiments with rabbits, involving 
resections, fractures and transplants, are in accord 
with the earlier ideas of Havers, Bichat, and Macewen, 
who regarded tlje periosteum simply as a structure 
limiting ossification. The periosteum ^^blocks osteo- 
genesis.’^ The so-called osteogenetie layer of the 
periosteum is not a bone-forming tissue; it opposes 
and restricts the spread of bone. New formation of 
bone is invariably associated with bone resorption. 
The formation of callus in the repair of fractures is 
preceded by resorption of the broken extremities of 
the bone. Likewise, in the ease of bone transplants; 
the transplant is resorbed before new bone appears. 
Such resorption supplies the necessary local excess 
of calcium for the stimulation of the osseous meta- 
plasia. Osseous metaplasia of connective tissue is a 
reversible process. Bone resorption follows upon in- 
creased circulatory activity locally, a condition de- 
pendent upon vasomotor control. The authors believe 
that the results of their investigations open a new 
chapter in bone pathology, that of bone diseases of 
vasomotor origin. 

H. E. JOEDA^ 

University of Virginia 


SCIENTIFIC APPARATUS AND LAB- 
ORATORY METHODS 

METHODS FOR DETERMINING THE COLOR 
OF OBJECTS IN MICROSCOPIC MOUNTS 

Microscopists who have attempted to determine the 
color of minute objects in microscopic mounts, such 


as fungous spores, have felt the need of improved 
methods. 

The method commonly employed for this operation 
is to observe the object through the microscope, form 
a mental color image and match this, as soon as pos- 
sible, with a color on a color chart. However, the 
color chart is sometimes omitted and an opinion ren- 
dered. The results obtained by these methods have 
been uncertain since an accurate mental color impres- 
sion of sufficient duration and intensity could not be 
retained until the observer had made proper com- 
parisons with the standard colors, or his memory of 
color standards was inaccurate. These difficulties 
might be overcome if the microscopic object could 
be projected on a color chart or images of the micro- 
scopic object and the color chart observed simul- 
taneously. 

Krieger^ has described a method for determining 
the color of spore prints made from Volvaria speciosa 
Fr. as a type. However, a good method for determin- 
ing the colors of spore mounts by microscopic exami- 
nation remained to be described. The writers have 
devised methods by which the object in a microscopic 
mount may be projected and observed simultaneously 
with those on a chart of standard colors. 

In the first method employed by the writers, the 
apparatus consisted of a microscope equipped with 
Abbe condenser, camera lucida with drawing board, 
two table lamps each bearing a 75-watt daylight 
ground glass bulb, a Eidgway color chart, and a com- 
paring screen which consists of a sheet of gray paper 
about 8x10 inches with a slit 1x0.75 inches cut in 
the center. The color standards were lighted by one 
of the lamps and the microscope by the other. By 
properly adjusting the Abbe condenser, the two lamps 
and the camera lucida, an image of the colored micro- 
scopic object was superimposed on the eomparmg 
screen beside the slit. While the eomparmg screen 
was held stationary, the color standards were moved 
so that an analogous color showed through the slit. 
The color standards were further adjusted and proper 
comparisons made until the slit contained a standard 
color which matched favorably with that of the micro- 
scopic object. By this method, the observer can 
compare the colors as accurately as his ability will 
permit. When one type of microscope was used, the 
microscope was placed on a plane about three inches 
above the level of the drawing board but when another 
type was employed, the best results were obtained 
when this distance was increased to five inches. How- 

1 Krieger, L. C. 0. ^^Observations on the Use of Eidg- 
way ’s New Color Book. The Color of the Spores of 
Volvaria spec^sa Ft,*’ Myoologia 6: No. 1: 29-31* 
1914. 
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ever, the microscope and drawing board may be placed 
on the same level. The methods of lighting the 
microscope and chart may also be varied from those 
already described. Good lighting was obtained with 
three forty-watt lights; one for lighting the micro- 
scope and two for the color chart. When sunlight 
was employed, it seemed preferable to place the color 
chart in the bright sunlight, for a short time, and the 
microscope in a shadow. 

In the second method, the apparatus commonly used 
for making photomicrographs was employed. Work- 
ing in a darkroom, an image of the microscopic 
mount was focused on the ground glass of the camera 
in the usual way. The ground glass was then removed 
and placed about eight inches back from its natural 
position and the object refocused. The color stand- 
ards with the comparing screen were then substituted 
for the .ground glass. The color of the microscopic 
mount as projected could then be compared with the 
colors on the color chart by employing methods 
already described. However, the camera may be 
removed and an image of the microscopic mount 
projected on a horizontal surface by aid of a mirror 
commonly attached to the apparatus for this purpose. 

The third method was devised as a laboratory aid 
in classifying fleshy fungi. Students experienced 
considerable difficulty in determining the colors of 
basidiospores, especially those of ochre, brown and 
rose colors. An eyepiece color comparator was con- 
structed by flowing a negative varnish over a cover 
glass which could be placed in the tube of an eye- 
piece to a microscope. Before the varnish had 
hardened, four narrow parallel bars of transparent 
water colors were painted across the center. Deep 
yellow, gera n ium pink, mahogany brown of the 
Japanese transparent water colors were employed 
while India ink supplied the black. The color was 
more dense on one end of the bar thus giving a com- 
parison of the diluted with the concentrated color. 
By placing this eyepiece color comparator in the eye- 
piece of the microscope, its colors and those of the 
microseopie object could be observed amultaneously 
and the relative colors of basidiospores determined. 
The colors on the eyepiece color comparator were 
standardized by the camera lucida as previously de- 
scribed. Thicker glass for the color comparator was 
obtained by choosing a microscopic slide of clear, 
thin white glass and a disc of the desired diameter 
was cut with shears under water. It seemed inadvis- 
able to place the colors on a microscopic slide or its 
cover glass. 

Finally, the methods described in this arliele may 
be succ^sfully employed by one familiax with the 
use of a camera lucida. furthermore, the proper 
iigMing of the microscope, photographic apparatus 


and the color chart insures success when determining 
the color of microscopic objects by these methods. 

W. H. Davis 
F. A. MacLaughliit 
Massachusetts Ageicultubal College 

A MODIFIED .ERLANGER 
SPHYGMOMANOMETER 
About a year ago, when the writer attempted to 
assemble an Erlanger type recording sphygmomanom- 
eter, he was confronted by the impossibility of secur- 
ing the special rubber bulb used in such apparatus. 
In casting about for a suitable one, many types of 
rubber bulbs and finger cots were tried without success 
until one day, after the cufl had been used for arm 
pletbysmograpbic apparatus, the cast-oif fingers of a 
rubber glove were tried. The finger of the glove 
was tied over a disc placed inside a capsule con- 
structed as described (Figures 1 and 2) and served so 
satisfactorily that the writer thought others might find 
the apparatus useful. 

The center of a %-inch round brass rod was located 
and a %-ineb bole was centered and drilled 3/16 inch 
from the center of the rod. With a lathe a 3/32-inch 
groove was cut around the circumference of the rod 
and a 3/16-inch disc cut ofi. A piece of ^-inch brass 
tubing about 2^^ inches long was soldered in the hole 
in the disc. The side and bottom views, respectively, 
of this disc are shown in figures la and lb. 



^ MiL. I 

When assembling (see figure 2), tbe finger of the 
glove D is slipped over the disc A and tightly tied by 
me^ of strong waxed linen thread. The brass tube 
B is forced throngh one of the holes in a number 7 
rubber stopper C. One arm of the T-tube B is pressed 
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througli the other hole in the rubber stopper, and the 
stopper tightly inserted into a 34x90 millimeter 
homeopathic vial E. By means of a band of thin 
sheet brass 1% inch wide the vial, in the inverted 
position, may be neatly mounted upon a 4 x 4 inch 
piece of oak board, which will also support the pres- 
sure gauge of the sphygmomanometer. The board in 
turn is supported by a ring stand. 

In assembling the completed apparatus the tube 
leading to the glove finger is connected with the sphyg- 
momanometer pressure system; one tube of the brass 
T is connected to a» compound lever tambour and the 
other, when provided with a short length of rubber 
tubing and a pinch cock, serves to control the pressure 
in the recording system. 

The rubber finger was obtained from a Paragold 
rubber glove, SR702, made by the Seamless Rubber 
Company, New Haven, Conn. The homeopathic vial 
is larger than is now regularly catalogued but may be 
obtained upon special order. Since it is used here as 
regular equipment, we put it to a variety of uses. It 
is possible that a smaller disc may be made and a 
25 X 70 millimeter vial used. 

A, R. McLaughlin 

Department of Physiology and 
Pharmacology, 

Michigan State College 


SPECIAL ARTICLES 

ZEOLITE BEDS IN THE GREEN RIVER 
, FORMATION! 

At several horizons in the upper half of the Green 
River formation of Utah and Colorado, an extensive 
series of Eocene lake beds that contain large deposits 
of oil shale, there are thin more or less persistent 
beds resembling sandstone that consist almost wholly 
of perfect or euhedral crystals of the zeolite mineral, 
analcite. These crystals differ greatly in size and 
reach a maximum diameter of nearly 2 millimeters. 
All are clouded with dust-like inclusions that make 
them dull gray and opaque. The character of the 
matrix as well as the proportion of matrix to zeolites 
differs from bed to bed. Both these factors are sig- 
nificant. In general those beds .with relatively few 
zeolites have a distinctly tuffaceous matrix consisting 
of silica in the form of the mineral chalcedony in 
which are embedded many angular fragments and 
elongate splinters of feldspar and quartz together 
with laths of biotite and euhedral crystals of ortho- 
clase, apatite and zircon. More rarely they contain 
good crystals of plagioclase and either hornblende or 

! Published by permission of the director of the U. S. 
Geological Survey. 


pyroxene. Clay minerals and carbonates which make 
up the associated beds are virtually absent. Other 
zeolite beds contain a very subordinate amount of 
chaicedonic matrix and if transitional beds between 
these and the distinctly tuffaceous type had not been 
found their relation to volcanic ash would have been 
utterly obscure. In addition to the analcite most of 
these beds contain a few small crystals of another 
zeolite mineral, apophyllite. Even some of the anal- 
eite crystals contain perfect though minute crystals 
of apophyllite. 

In the summer of 1925 the writer found zeolite 
beds at one or more horizons at the following locali- 
ties in Utah: about 700 feet above the base of the 
Green River formation in the canyon of White River, 
see. 27, T. 9 S., R. 25 E., Uintah County and at 
approximately the same horizon in Hells Hole Can- 
yon, see. 22, T. 10 S., R. 25 E., also in Uintah County. 
One of these beds is lenticular and in places exceeds 
three feet in thickness. In Colorado similar beds 
were found at several places along White River in 
the western part of Rio Blanco County and in see. 
26, T. 3 S., R. 99 W., Garfield County. 

Besides these crystal beds analcite occurs plenti- 
fully also disseminated in many oil shale beds of the 
Green River formation in Wyoming as well as in 
Utah and Colorado. Small apophyllite crystals too 
are scattered through these beds and, like the analcite, 
the greater number of them are euhedrah Some oil 
shale strata contain more than 16 per cent, by weight 
of analcite and others contain 1 or 2 per cent, of 
apophyllite. In the oil shale the zeolites are asso- 
ciated with numerous euhedral orthoelase crystals, 
angular quartz fragments and a little volcanic glass 
in addition to the calcium and magnesium carbonates 
and clay minerals that are principal constituents of 
most of the oh shale m this formation. 

Field and microscopic study of these two t 3 rpes of 
zeolite-bearing rock indicates that both minerals 
formed in place on the lake bottom (or when only 
shallowly buried in ooze) as a result of interactions 
between various salts dissolved in the lake water and 
the dissolution products of volcanic ash that fell into 
the ancient Green River lakes. Presumably the vol- 
canic material which makes up a really considerable 
part of the Green River formation came from Eocene 
volcanoes that were active in or near the San Juan 
Mountains in Colorado about 200 miles to the south- 
east. 

This almost complete zeolitization of tuffs adds 
another interesting phase to the broader problem of 
the alteration of volcanic ash. Ite relation to the 
origin of bentonite, however, is unknown for, so fax 
as the writer is aware, the Green River formation 
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contains no bentonite. On the other hand, it con- 
tains at least one bed of fairly fresh crystal tuf[ whose 
composition is approximately that of the igneous 
rock andesite. It is altogether likely that careful 
tracing of these tuffs and zeolite beds will demonstrate 
that they have an enormous lateral extent, comparable 
perhaps to bentonite beds. If so they would be of 
considerable value as precise correlative units. 

As these zeolites must have formed at a tempera- 
ture approximating the mean annual temperature at 
the earth^s surface their oeeurrenee suggests the pos- 
sibility that the zeolite gels of soils may, under favor- 
able conditions, crystallize into definite minerals. 
Indeed there appears to be a significant analogy 
between the occurrence of a natural sodium aluminum 
siheate gel recently described by il^urgess and Me- 
George^ from the alkali soils of Arizona and this 
occurrence of analcite, a crystalline form of sodium 
aluminum silicate, in the beds of an ancient alkaline 
lake. Hence it seems within reason to expect that 
certain fossil or perhaps even recent alkali soils might 
contain definitely crystallized zeolites. 

A more complete account of these zeolite beds to- 
gether with the data which led the writer to the con- 
clusions expressed here wiU be presented later in a 
report by the U. S. Geological Survey treating the 
mineralogy of the Green River formation. 

. • W. H. Bradley 

U. S. Geological Survey, 

Washington, D , C. 

THE ADHESION OF MERCURY TO GLASS 
The adhesion of small drops of mercury to the 
clean sides of glass vessels is a matter of common 
laboratory observation. It is seen in partly filled 
bottles of mercury that have been recently shaken, 
and it is often noticed in the glass chambers of 
mercury pumps. Yet larger drops break away leav- 
ing the glass "dry.’’ 

Observations on the "wetting” of clean surfaces of 
glasses of special constitution, as evidenced by the 
rise of the mercury meniscus against such surfaces 
when vertical, have been reported by Schumacher.^ 
The observations reported here are of a totally dif- 
ferent sort. The glass is that of ordinary laboratory 
lenses — ^probably crown glass as the index of refrac- 
tion in each ease was between 1.53 and 1.56. These 
were cleaned by rubbing the surfaces with a piece of 
absorbent cotton wet with absolute alcohol. The 
mercury was singly distilled, , and to lessen eontamina- 

2 Burgess, P, S., and McGeorge, W. T., Zeolite forma- 
tion in soils. Science, new ser,, voL 64, pp, 652-653, 
1926. 

1 Jour. Amer. Uhem. Soc, YoL 45, No. 10, 


tion was transferred from vessel to vessel through a 
glass siphon that was started by a current of dry air. 
Before each set of observations the mercury was 
passed through a paper and cottonwool filter to free 
it from dust caught on its surface. The observations 
were made in the open air of the laboratory, so it will 
be evident that no claim for extreme cleanness of sur- 
faces can be made. 

If the surface of a glass lens, cleaned as described 
above, be brought into contact with a pool of mercury 
so that the lowest point (the apex) of the glass is say 
0.2 mm. below the level of the mercury surface, the 
air adherent to the glass depresses the mercury in 
contact with it and holds it out of contact with the 
glass. After an interval, which may vary from a 
fraction of a second to several minutes, the fluid pres- 
sure seems to drive the air away from the apex of the 
lens and then, in a^flash, a bright mirror spreads over 
the glass. This may be interrupted by a few small 
bubbles of imprisoned air. The edge of the mirror 
surface, or the "circle of extreme contact” of mercury 
and glass, is well above the general level of the 
mercury pool — a meniscus being formed at the edge of 
which the mercury is lifted a millimeter or more. As 
no reference to this phenomenon could be found in 
the literature available it was thought worth while to 
make some quantitative observations on it. 

The disposition of apparatus is shown diagrammati- 
cally in fig. 1. A is the pool of mercury — about 18 cm 



across — ^in its shallow glass basin, B is a micrometer 
screw on a fixed stand by which the needle point N 
may be adjusted to contact with the surface of the 
mercury pool, and by means of which changes in the 
level of A may be followed. C is the lens of mea- 
sured curvature, the lower surface of which is under 
observation. The lens is held in a frame of steel wires 
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that hangs from one hook of the balance arm D. 
Changes in the level of the lens surface may be mea- 
sured by observing the displacement of the needle 
point M (rigidly attached to the steel frame) through 
the reading microscope E (scale vertical). The ver- 
tical motion of C is controlled by the micrometer 
screw G which acts directly on the balance arm D, 
Eis a. counterweight in the second pan of the balance 
to maintain contact between the balance arm and the 
point of the screw G, J is a strip of thin ebonite that 
carries at its end a ^^distance piece” L formed of 2 mm 
of the point of a needle. The top of L is held against 
the apex of the lens by the small stiffness of the 
ebonite strip J and the lens is then lowered until the 
point of L comes into contact with the surface of the 
mercury pool A. The reading of the level of the 
needle point M in this position together with the 
length of the distance piece gives a datum level from 
which the relative levels of the apex of the lens and 
the surface of the pool of mercury can be determined, 
account being taken of changes in the level of the pool 
itself as revealed by the reading of the screw head 
at B, The level of the pool is of course altered either 
by the immersion of part of the lens itself or by the 
^drawing up of mercury into the meniscus. Fig. 2 



Fig. 2 


shows the lens and the mercury meniscus. The diam- 
eter of the circle of contact (d) is observed through 
the lens by the reading microscope shown with scale 
horizontal at F (fig. 1). From this measurement and 
the known curvature of the lens the distance h (fig. 2) 
follows from geometry, and this with the distance (a) 
of the apex above the level of the pool gives the 
maximum lift (h) of the mercury in the meniscus. 

With plano-convex lenses no correction for refrac- 
tion in the observed value of the diameter of the circle 
of contact was necessary. For other lenses the value 
of d is obtained from the observed magmtude by the 
use of a curve in which the known distances of the 
points of a pair of micrometer calipers are plotted 



against their distances as observed through the lens 
by the microscope F, the points being held against 
the lower surface of the glass. 

In aU cases within the range available the mercury 
rose above the level of the pool although the rise was 
less for circles of contact of larger radius. The rise 
on gradually lowering the lens into the mercury was 
always less than the rise found for the same circle of 
contact on lifting the lens out of the fiuid. Fig. 3 
shows the values obtained from a plano-convex lan- 
tern condenser of radius, of curvature 10.41 cm^. The 
abscissae are radh of the circles of contact and the 
ordinates are the heights of the edge of the mercury 
meniscus above the general level of the pool. The 
values plotted in dots were found as the lens was 
slowly lowered into the mercury, the fiuid rising over 
the clean glass. Those shown in crosses were from 
measurements made as the lens was gradually lifted, 
the fluid slipping back over surfaces that had been 
previously covered with mercury. The curve seems to 
indicate a vanishing value for h just beyond the limit 
of observation, at a circle of contact of radius 5.75 cm 
which would lead to an angle of contact for the 
mercury and lens used of nearly 147®, Ifo test 
seemed feasible for the electrification of the freshly 
exposed surfaces, but usually dry glass plunged into 
mercury is strongly electrified on withdrawal. 
Whether the moisture of the summer air kept the 
surface sufficiently conducting to discharge it is not 
known, but the electrical grounding of the mercury 
pool produced no apparent difference in the results. 
AU the curves obtained are of the same general na- 
ture with the one shown in the figure. With all of 
the lenses, independently of their partieuiar curvature, 
the lift of the mercury at the edge of the meniscus 
was about 0.16 cm though with a sample of freshly 
distiUed mercury a lift of 0.200 cm. was once obtained. 

A noteivorthy feature of the phenomenon was the 
way the mercury gradually passed from the circle of 
contact that had just been rendered unstable, by the 
lifting of the lens, to a new stable circle. Usually it 
would move fairly quickly and come to rest again 
within a minute or two; but when the mercury cov- 

2 The radius of curvature was found by roUing cali- 
brated ‘^bicycle balls'^ of different sizes into contact 





Fig. 4 

with tbe lens as it rested on a flat surface and then mea- 
suring the distance from ball to ball with a reading 
® B2 

microscope. In Fig. 4 B= 
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would be “pulled away from its moorings” to recom- 
mence its slipping over tbe glass to a new position of 
rest. 

To measure the force exerted by the mercury on the 
glass the following additions were made to the appa- 
ratus. A light spiral spring S — from a Jolly balance 
— ^was attached to the second balance hook of the arm 
(Fig. 1) and from its upper end a string ran over 
the pulley P to the small winch TF. By means of this 
it was possible to exert small but definite forces up- 
wards on the pan K until the contact between the 




Fig. 5 


screw point of Q and the balance arm just broke, the 
break being indicated by the telephone circuit T. 

The meniscus being formed, the winch was slowly 
turned until the contact at the point of G was just 
broken. The balance arm was then in equilibrium 
between the forces exerted by the mercury and those 
exerted by the masses suspended from the hooks and 
the force set up by the spring S. The screw G was 
then raised out of the way, the position of the pointer 
of the balance was noted, the levels and diameter of 
the circle of contact read, then the meniscus was 


ered only a small area near the apex of the lens it 
might be a half an hour or more before the new 
position was finally reached. Figure 5 shows some 
typical eases. The ordinates are radii of the circle of 
(intact in cm and the abscissae are times in minutes 
from the first reading of the circle of contact after 
the lifting of the lens, the level of the lens being un- 
changed during the series of readings shown in the 
plot. Those plotted in the upper curve took over an 
hour to become stable.’ For the first of the series h 
was 0.161 cm and for the last 0.155 cm. In the final 
position the mercury seemed to be in a state of abnor- 
mal adhesion to the glass (“stuck”) for a careful lift- 
ing of the lens through 0.003 cm did not alter the 
radius of the circle of adhesion, and this seemed quite 
stable at the increased height above the mercury pool. 
Another lift of 0.005 cm, however, started a rapid 
shrinking of the radius that led to the breaking of the 
menmcus in a few seconds. The middle curve is a 
record of the attaining of stability from a circle of 
radius smaller than that of the upper curve. The 
low^ line of dots shows a case where the contraction 
of the circle reached the point where it rapidly be- 
came more and more unstable, leading to the breaking 
of the meniscus just after the last observation plotted. 
One would naturally try to account for these peculiari- 
ties by invoking tremors in the building, but the ap- 
paratus was on a firm table on the cement fioor of the 
lalxiratory, and the readings were made at night when 
the observer was alone in the building. Usually, as 
noted in connection with the upper curve of figure 5, 
ai^er the circle had attained a stable position the lens 
might he lifted from 0.001 to 0.002 cm before the edge 


broken and the change in the masses on the pan of 
the balance to restore equilibrium at the same pointer 
reading gave a measure of the force exerted by the 
mercury on the glass. The vertical force on the lens 
from the mercury came from two sources. First, that 
due to the difference between the atmospheric pressure 
over the circle of contact and that due to the smaller 
pressure of the mercury in contact with the glass. 
Second, there was the vertical part of the force due to 
the surface tension of the mercury around the circum- 
ference of the circle of contact. A series of measure- 
ments was made for different circles of contact and 
for different lenses, all of which led to the magnitudes 
to be expected from the known constants of mercury. 
These observations were of no use as determinations 
of the surface tension of mercury for the following 
reasons : (1) The value for the surface tension comes 
from the difference between the observed equilibri- 
ating force and the force due to the difference of 
pressures as noted above, and, except for the smallest 
circles of contact, these are too nearly of the same 
magnitude to give their difference much value. (2) 
Owing to the great density of mercury errors in the 
diameter of the circle of contact, the variation of the 
curve of contact from a true circle and small errors 
in the determination of the levels combined to pre- 
vent the required degree of exactness. Then, too, 
there was the further uncertainty due to the phenom- 
enon of sticking as the lens was lowered enough to 
break contact with the control screw before the ob- 
servation was made. 

WiLii G. Baicbr 

Physical IiABOEAax>BY, 

Queen ITNivERsrpY 
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THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

GENERAL REPORTS OF THE SECOND NASH- 
VILLE MEETING OF THE AMERICAN 
ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE AND ASSO- 
CIATED SOCIETIES 

Generaii Features 

In convocation week, from December 26 to Decem- 
ber 31, was held at Nashville, Tennessee, the eighty- 
fourth meeting of the American Association for the 
Advancement of Science, the annual meeting for the 
association year 1927-28. This was the second Nash- 
ville meeting, the association having met in that city 
once before, in August, 1877. The sessions of the 
association and the associated societies were well ac- 
commodated mainly in the buildings of Vanderbilt 
University, the George Peabody College for Teachers 
and the Ward-Belmont College for Women. 

President A. A. Noyes, eminent leader in chemical 
research and in chemical instruction, director of the 
Gates Chemical Laboratory of the California Insti- 
tute of Technology, Pasadena, presided at the meet- 
ing and took part in many sessions. The retiring 
president, Dr, L. H. Bailey, well-known author and 
editor of articles and standard books on botany, 
horticulture and rural life, was unable to be present, 
because of convalescence from a serious illness, but 
he sent a note of greeting, which was read at the 
opening session. 

Fourteen sections of the American Association ap- 
peared in the program of this meeting and thirty- 
five independent organizations of science workeis met 
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with the association. Most of these are ofi8.cially asso- 
ciatedy and the majority are officially affiliated with 
the association. Their names will be shown in the 
reports on the sessions of sections and societies, in 
the next following issue of Scie^tce. 

ATTENDAJTCE, SESSIONS AND PAPERS 

One thousand six hundred and sixty-two persons 
were registered at the second Nashville meeting. 
While this registration is not so large as that for 
some other recent annual meetings, it and other 
features are indicative of very widespread interest 
and mark this meeting as very successful. For the 
sake of comparison, the registration records of the 
last eight meetings are shown below : 

Third Chicago Meeting (Dec., 1920), 2,413. 

Second Toronto Meeting (Dee., 1921), 1,832. 

Fourth Boston Meeting (Dec., 1922), 2,339. 

Third Cincinnati Meeting (Dec., 1923), 2,211. 

Fifth Washington Meeting (Dec., 1924), 4,206. 

Kansas City Meeting (Dee., 1925), 1,931. 

Fifth Philadelphia Meeting (Dec., 1926), 3,181. 

Second NashviQe Meeting (Dee., 1927), 1,662. 

It is certain that the number of persons actually 
in attendance was considerably larger than is indi- 
cated by the registration record, for many local peo- 
ple and some from away failed to register. 

The residence distribution of those who registered 
at Nashville is shown by the accompanying list. 

Registration at NasTiviUe hy States and Provinces 


Alabama - — 41 

Arizona ... 5 

Arkansas - — — 23 

Australia 1 

California 31 

Colorado 7 

Connecticut ... - 19 

Cuba 1 

Delaware 5 

District of Columbia 79 

England 2 

Florida 34 

France 1 

Georgia 40 

Illinois 156 

Indiana - ..... 57 

Iowa ..... 54 

Kansas 33 

Kentucky 3S 

Loiiisiana 43 

Maine ... 3 

Manitoba 3 

Maryland 25 

Massachusetts ..... 38 

Mesieo — 2 

Miehigan 59 


Minnesota 

Mississippi 29 

Missouri 

Montana 1 

Nebraska 14 

New Hampshire 3 

New Jersey 17 

Hew Mexico I 

New York 126 

North Carolina 47 

North Dakota 5 

Ohio Ill 

Oklahoma 17 

Ontario 11 

Oregon 1 

Pennsylvania 61 

Porto Eico 3 

Quebec 2 

Ehode Island 9 

Saskatchewan 2 

South Carolina 19 

South Dakota 1 

Sweden 1 

Nashville 67 

Tennessee (outside of Nashville) 76 

Texas 41 

Dtah 3 

Vermont 3 

Virginia 30 

Washington 8 

West Virginia 14 

Wisconsin 48 

Wyoming 3 

Total 1,662 


Altogether there were one huntired and sixty-three 
scientific sessions held at Nashville. Omitting about 
fifty papers presented by title only, 1,141 papers and 
addresses were delivered. There were thirty-one 
luncheons, dinners, smokers, etc., all well attended. 

MEETING PLACES AND PACILITIES 
The general hotel headquarters were at the Andrew 
Jackson Hotel, which very generously placed many 
complimentary rooms at the disposal of the associa- 
tion, Other hotels were headquarters for societies. 
About four hundred persons were lodged very con- 
veniently and inexpensively in dormitories of the 
George Peabody College for Teachers and the Ward- 
Belmont College for Women and the hotel head- 
quarters for some societies were in those dormitories, 
which were made specially available for this purpose. 
Meals, and luncheons were served at the cafeterias of 
Wesley Hall and Kissam Hall, Vanderbilt University, 
at the cafeteria of the George Peabody College, at the 
dining room of the Ward-Belmont College for Women, 
and at the cafeteria of the Southern Y. M. C. A. 
Graduate School. 
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Tlie registration offices (in charge of Mr. Sam 
Woodley, executive assistant, of the Washington office 
of the association), the news office (in charge of Mr. 
Austin H. Clark, news manager) and the general 
science exhibition (in charge of Major H. S. Kim- 
berly, exhibition manager) were all in the lobbies 
of the Andrew Jackson Hotel, 

A total number of twenty-three lanterns and twenty- 
two daylight screens were very kindly loaned by the 
Bausch and Lomb Optical Co., of Rochester, K. Y. 
The association hereby expresses to that firm its very 
appreciative thanks for this great help. 

The Nashville educational institutions were very 
generous in helping to make this meeting a success. 
Rooms for the sessions were placed at the disposal of 
the association by Vanderbilt University, the George 
Peabody College for Women, the Southern Y. M. 
C. A. Graduate School and the Scarritt College for 
Christian Workers. To all these institutions the as- 
sociation and the associated organizations are very 
grateful. 

The Nashville Chamber of Commerce was very 
generous to this convention and a large degree of 
credit and appreciative thanks for the very success- 
ful outcome are due to the indefatigable personal in- 
terest and industry of Mr. W. N. Porter, convention 
secretary of that organization. 

Dr. W. S. Leathers, professor of medicine and 
public health, Vanderbilt Medical School, was general 
chairman of the Nashville committees. He devoted 
himself with great efficiency and tact to the very 
complicated preparations throughout many months 
before the meeting opened. To his able general over- 
sight and foresight in this work the association and 
the associated societies owe very much indeed. 

Mr. John W. Barton, vice-president of the Ward- 
Belmont School, was very active as chairman of the 
committee on general arrangements and of the com- 
mittee on finance and the results of his very generous 
and efficient services were much in evidence through- 
out the meeting. To bim the association and all who 
attended are very grateful indeed. 

AIT the members of the several local committees and 
the represehtatives for the several sections of the asso- 
ciation, whose names are shown below, joined in the 
great cooperative work that made the second Nash- 
ville meeting so very satisfactory j to them is here 
expressed the hearty gratitude of the association and 
of all who attended this meeting. 

LOCAL COMMITTEES EOS THE SECONU HASHVELLE MEETING 

0eneral Chairimm of NaskxiUle Committees 
W, S. Leathers, M.B., professor of preventive medieine 
and public health, Vanderbilt Medical School. 


Committee on Arrangements 

John W. Barton, chairman, vice-president of Ward-Bel- 
mont School. 

J. A. Webb, secretary, professor of chemistry, George 
Peabody College. 

L, C. Glenn, professor of geology, Vanderbilt University. 
G. Canby Robinson, dean and professor of medicine, Van- 
derbilt Medical School. 

J, T. McGill, professor emeritus of organic chemistry, 
Vanderbilt University. 

A. E. Parkins, professor of geography, George Peabody 
College. 

W. N. Porter, convention secretary of the Nashville 
Chamber of Commerce. 

J. M. Breckenridge, professor of chemistry, Vanderbilt 
University. 

G. R. Mayfield, associate professor of German, Vanderbilt 
University. 

A. P. Ganier, assistant engineer, N. 0. and St. Louis 
Railroad. 

H. H. Shoulders, president of the Nashville Academy of 
Medicine. 

E. L. Bishop, state health commissioner of Tennessee. 

A. W. Wright, assistant professor of pathology, Vander- 
bilt Medical School. 

H, C. Weber, superintendent of the Nashville Public 
Schools. 

Committee on Finance 
John W. Barton, chairman 
Henry E. Colton 
Charles M. McCabe 

Committee on Meeting Places 
A. E. Parkins, chairman 
P. J. Lewis 

R. E. Baber 

W. H. HoUinshead 
W. D. Strayhorn 

Committee on FLotels and Bousing 

W. N. Porter, chairman 
Xtee J. Loventhal 

S. J. Garrison 

Committee on Exhibition 
J, M. Breckenridge, chairman 
P, B. Dresslar 
E. W. Goodpasture 

Committee on Local Transportation 

A. P. Ganier, chairman 
J. P. W. Brown 
W. P- Pond 

Committee on Publicity and Ff on-technical Lectures 

G. R. Mayfield, chairman 

H. A. Webb 

T. J. Homer 

T. H. Alexander 
J. S. Stahlman, Jr. 
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Committee on Bntertavnment 
A. W. Wriglit, chairman 
G, P. Coanell 
Mrs. A, B. Benedict 
W. W. Carpenter 
T. Graham Hall 
Thomas E. Jones 

Local Representatives for Sections of the Association 
Section A {Mathematics) : C. M. Sarratt 
Section B (Physics): C. E. Pountain 
Section C (Chemistry) : L. J. Bireher 
Section D (Astronomy): James McClure 
Section B (Geology and Geography) : L. G. Glenn 
Section F (Zoological Sciences) : E. E. Eeinke 
Section G (Botanical Sciences) : J. M. Shaver 
Section E (Anthropology) : W. D. Weatherford 
Section I (Psychology) : Joseph Peterson 
Section K (Social and Economic Sciences) : C. B. Duncan 
Section L (Eistorical and Philological Sciences) : H. C. 

Sanborn 

Section M (Engineering) : W. H. Schuerman 
Section N (Medical Sciences) : P. D. Lamson 
Section 0 (Agriculture) : K. C. Davis 
Section Q (Education): S. J. Phelps 
For Organizations not related to Any Particular Section: 

0. P. Connell 

OPFICLAL EEPEBSENTATION' AT THE NASHVILLE 3V0BETING 

Cards of invitation were sent out, as nsual, asking 
research institutions and laboratories and scientific 
organizations to name representatives for the meeting. 
Following are the names of those that did so : Univer- 
sity of Arizona; University of California; Stanford 
University; University of Denver; Wesleyan Uni- 
versity; Carnegie Institution of Washington; Federal 
Hortienltnral Board; National Research Council; 
Smithsonian Institution; U. S. Department of Agri- 
culture; U. S. Coast and Geodetic Survey; U. S. 
Bureau of Entomology; U. S. PubKc Health Service; 
U- S. Weather Bureau; War Department; North- 
western University; Drake University; Iowa State 
College; University of Kentucky; Clark University; 
Harvard University; Wellesley College; Worcester 
Polytechnic Institute; University of Michigan; Uni- 
versity of Minnesota; St. Louis University; Wash- 
ington University; New Jersey Agricultural Experi- 
ment Station; American Museum of Natural Edstory; 
Brooklyn Botanic Garden; College of the City of 
New York; Cooper Union; University of Rochester; 
Rockefeller Institute for Medical Research; Case 
School of Applied Science; Marietta College; Oberlin 
College; Ohio Wesleyan University; Western Reserve 
University; Haverford College; Mellon Institute of 
Industrial Research ; University of Pittsburgh ; Brown 
University; University of Texas; West Virginia Uni- 
versity; Eastman Kodak Company, Rochester, N. Y.; 


B. F. Goodrich Company, Akron, Ohio; Incandescent 
Lamp Department of General Electric Co., Nela Park, 
Cleveland, Ohio; Leeds & Northrup Company, Phila- 
delphia, Pa.; Western Electric Company, New York, 

N. Y. 

Many other organizations and institutions were un- 
officially represented at the meeting, and it is probable 
that some official representatives failed to register as 
such. 

THE PRELIMINABT ANNOUNCEMENT AND THE GENERAL 
PROGRAM 

The preliminary announcement of the Nashville 
meeting appeared in Science for December 2, 1927, 
occupying about seventeen pages of that issue, which 
was sent to all members of the association. It con- 
tained the usual preliminary information about the 
meeting, including statements about the many section 
and society programs. The latter statements were 
based on material supplied by the section and society 
secretaries. 

The secretaries also supplied the manuscripts for 
their programs as these appeared in the general pro- 
gram of the meeting and most of the manuscripts were 
at hand by December 15. The editing and printing 
of the general program, a book of over 130 pages, 
was again in the hands of the program editor, Dr. 
Sam F. Trelease, of Columbia University. Dr. Tre- 
lease and Mrs. Trelease went to Nashville and de- 
voted themselves, day and night, to this work from 
December 15 to the time the book was finished, on 
the day before Christmas. This is a very difficult 
kind of material from the editorial viewpoint, a large 
proportion of the composition being classified head- 
iugs and subheads, technical words and phrases and 
personal names. Our hearty thanks are again due to 
Dr. and Mrs. Trelease, and also to the botanical de- 
partment of Columbia University, of which he is a 
member, which made it possible, as in recent years, 
for the program editor to devote so much time to the 
general program during more than a month just pre- 
ceding the meeting. 

A new feature of the general program this year is a 
fourteen-page index of names of persons reading 
papers or delivering addresses, an index of about 
1,200 entries. This index, which represents about 
fifteen hours of practically uninterrupted labor on the 
part of the editor and Mrs. Trelease — ^for it could not 
be prepared till page proofs of the book were avail- 
able and no minute could then be lost — ^is an exceed- 
ingly valuable feature of the general program, which 
was used and appreciated by every one. 

Sixteen pages of advertising — of books and appa- 
ratus for science work — are included in the Nashville 
program, the income from which helped to pay the 
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cost of printing the book. The hearty cooperation 
of the advertising firms is greatly appreciated. Their 
names are shown below. An E following a name in- 
dicates that the firm thus designated had an exhibit 
in the general exhibition. 

American Association for Medical Progress, Inc. (E),370 
Seventh Avenue, New York, N. Y. 

Baker and Co., Inc., 54 Austin St., Newark, N. J. 
Bausch and Lomb Optical Co. (E), Eochester, N. Y. 
Brooklyn Botanic Garden, 1000 Washington Ave., Brook- 
lyn, N. Y. 

Eastman Kodak Co., Eochester, N. Y. 

General Biological Supply House (E), 761 East 69th 
Place, Chicago, 111. 

General Eadio Co., 30 State St., Cambridge, Mass. 
Kny-Seheerer Corporation of America, 10 West 25th St., 
New York, N. Y. 

Lancaster Press, Inc., Lancaster, Pa. 

E. Leitz, Inc. (E), 60 East 10th St., New York, N. Y. 
Mallinckrodt Chemical Works, St. Louis, Mo. 

Open Court Publishing Co., 337 E. Chicago Ave., Chicago, 

lU. 

Thermal Syndicate, Ltd., 58 Schenectady Ave., Brooklyn, 
N. Y. 

Triarch Botanical Products (E), Botanical Laboratory, 
University of Pennsylvania, Philadelphia, Pa. 
University of Chicago Press (E), 5750 Ellis Ave., Chi- 
cago, 111. 

Victor Talking Machine Co. (E), Camden, N. J. 

John Wiley and Sons, Inc., 440 Fourth Ave., New York, 
N. Y. 

Williams and Wilkins Co., Mt. Eoyal and Guilford Aves., 
Baltimore, Md. 

The typographical and artistic excellence of the 
general program are largely due to the very fine work 
of the CuUom and Ghertner Co., of Nashville, who 
cooperated very cordially with the program editor in 
every respect. 

REDUCED RAILWAY FARES 

Reduced railway rates, on the certificate plan, were 
available for those who attended this meeting, as has 
been true of recent meetings. The money-saving to 
those who took advantage of this arrangement 
amounted to one fourth of the regular railway fare; 
that is, the reduced rate for the round trip was one 
and one half times the regular one-way fare. The 
total number of railway certificates validated at 
Nashville was 1,057. They represented an aggregate 
of $25,701.18 for the one-way trips to Nashville and 
an aggregate of half of that amount, or $12,850.59, 
for the return trips. The total amount saved through 
the availability of the reduced rates was therefore 
$12,850.59, which amounts to an average saving per 
person of $12.15. This constitutes a very tangible 
service accomplished by the association for its mem- 
bers and for the members of the organisation meet- 
ing with it. 


THE SCIE2!7CE exhibition 

The general science exhibition was arranged in the 
lobby of the Andrew Jackson Hotel, where the regis- 
tration and the news offices were also located. The 
general exhibition was in charge of the exhibition 
manager, ]5^Iajor H. S. Kimberly, who was ably as- 
sisted by the local committee on exhibition, the chair- 
man of which was Professor J. M. Breckenridge, 
of Vanderbilt University. The management of the 
Andrew Jackson Hotel, in charge of IHr. Turney M. 
Cunningham, was very helpful and cooperated cor- 
dially in this as well as in other features of the ar- 
rangements. The displays of the exhibitors were 
intensely interesting to all present and the exhibition 
played a very important part as the main social cen- 
ter of the meeting. 

The following is a Kst of the firms and organizations 
that occupied booths. The names of those that also 
had advertising space in the general program are each 
followed by an A. 

American Association for Medical Progress (A), New 
York, N. Y. 

Bausch and Lomb Optical Co. (A), Eochester, N. Y. 

P. Blakiston's Son and Co., Philadelphia, Pa. 

Central Scientific Co., Chicago, HI. 

Coleman and Bell Co., Norwood, Ohio. 

Denoyer-Geppert Co., Chicago, 111. 

General Biological Supply House (A), Chicago, HI. 
General Electric Co., Schenectady, N. Y. 

La Motte Chemical Products Co., Baltimore, Md. 

Leeds and Northrup Co., Philadelphia, Pa. 

E. Leitz, Inc. (A), New York, N. Y. 

Southern Biological Supply Co., Inc., New Orleans, La. 
Spencer Lens Co., Buffalo, N. Y. 

Triarch Botanical Products (A), Philadelphia, Pa. 
University of Chicago Press (A), Chicago, HI. 

University of North Carolina Press, Chapel Hill, N. Car. 
Victor Talking Machine Co. (A), Camden, N. J, 

Weston Electrical Instrument Corporation, Newark, N. J. 

An exhibit of photographs of the region of the 
Great Smoky Mountains was interesting to those who 
like the out-of-doors. It was contributed by the Knox- 
ville Chamber of Commerce. Several fine exhibits by 
the special scientific societies were housed at the 
Southern Y. M. C, A. Graduate School. It is un- 
fortunate that we have not yet reached the time when 
these special exhibitions by scientific societies can be 
given adequate notice in the general program and in 
these reports. Information concerning them seems 
always to be inadequate for more than mere mention. 
We shall continue to try to secure good accounts of 
them in time for printing in the programs of future 
meetings. 

THE FI F T H AWARD OF THE AMERICAN ASSOCIATION PRIZB 

The American Association prize of $1,000 is 
awarded annually to the author of a notable eontri- 
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bntion to the advancement of science given at the an- 
nual meeting. The funds are generously supplied by 
a member who wishes his name withheld. Nomina- 
tions for the Nashville prize were received from the 
secretaries of the sections and societies and the award 
was made by the committee on prize award and an- 
nounced through the news service Friday evening. 

The winner of the prize is this year Dr. J. 
Muller, professor of zoology in the University of 
Texas, for his outstanding contribution entitled 
^‘Effects of X-Nadiation on G-enes and Chromosomes/’ 
which was presented before the Joint Genetics Sec- 
tions of the American Society of Zoologists and the 
Botanical Society of America, in the Wednesday- 
morning session. The following abstract of Dr. 
Muller’s paper has been contributed by him, having 
been sent from Austin, Texas, by air mail, 

^^The Effects of X-Badiation on Genes and 
ChromosomesJ^ 

(Abstract) 

This paper reported the author’s experiments of 
the past fifteen months on the hereditary effects on 
X-rays applied to the fruit fly, Drosophila melano-^ 
gaster. By means of special courses, the discrimina- 
tion of mutations in individual genes from genetic re- 
combinations of various sorts (due to segregation, 
non-disjunction, etc.), was facilitated, and lethal as 
well as visible changes were rendered detectable. Ee- 
sults in the second and later generations, based on 
severe thousand cultures, showed that gene mutations 
had occurred in the most heavily treated germ cells at 
about 150 times the frequency of those in the controls, 
derived from the same source, while in germ cells less 
heavily treated the result was intermediate. Germ 
cells in all stages studied were susceptible to the effect : 
these included oogonia, ova, spermatozoa shortly be- 
fore fertilization, and spermatozoa when rayed either 
in the male or in the female receptacles six or more 
days prior to f ertilizaiion. 

The induced mutations resembled spontaneous ones, 
inasmuch as; (1) The great majority were lethal; of 
the rest most, but not all, reduced viability or fertility. 
(2) Eeeessives greatly outnumbered definite domi- 
nants. (3) Many of the visible effects were relatively 
inconspicuous. (4) Though “new” mutations were 
somewhat more frequent, there were also numerous 
repetitions of familiar mutations. (5) All regions 
of the chromatin were affected, but the induced muta- 
iions were more densely distributed in those regions 
of the hnkage map in which more spontaneous muta- 
tions have occurred. (6) Multiple allelomorphism oc- 
curred. (7) So also did reverse mutation of genes 
already mutant when treated. The two latter facts 
argue against the effects always being complete, losses 


or inactivations. (8) Though point-mutations were 
the rule, there was an occasional “line-mutation” in- 
volving a row of neighboring genes, as if by an elec- 
tron that had passed parallel to the chromonema. 
(9) The vast majority of the treated genes, both 
mutant and normal-seeming, remained stable in their 
inheritance throughout succeeding generations, though 
at least one case of an “eversportmg” condition arose. 

Evidence was secured (by making use of non-dis- 
junction) that only one of the two identical genes, or 
allelomorphs, present in a diploid cell, is caused to 
mutate at a time. The effect on a given gene, in a 
haploid germ cell, is “fractional,” in that only a frac- 
tion of the resulting embryo will receive mutant gene 
material, the remainder being of normal gene content. 
Since there is no evidence of an indiscriminate inter- 
mingling of the mutant and normal tissues thereby 
arising, it becomes unlikely that the gene is com- 
pounded of many interchangeable members. This is 
also evidenced by the stability of treated genes in 
heredity. 

Besides gene mutations, frequent rearrangements of 
gene order — involving inversions, translocations, dup- 
lications, etc., of chromosome sections — ^were found, 
by genetic evidence, to be produced by X-rays. These 
provided information concerning various questions. 
For example, cytologieal verification of two such eases 
yielded direct evidence for the physical validity of 
the linkage maps and of the corollary theory of cross- 
ing-over. 

H, J. Muller 

■January 8, 1928. 

The committee on award this year was composed of 
the members named below: 

Eobert J. Terry, chairman, professor of anatomy, Wash- 
ington University, St. Louis, Mo. 

L. J. Cole, professor of genetics, University of Wisconsin, 
Madison, Wis. 

William Duane, professor of biophysics. Harvard Univer- 
sity, Cambridge, Mass. 

G. Canby Eobinson, professor of medicine, Vanderbilt 
University, Nashville, Tenn. 

Charles Schuchert, professor of paleontology, Yale Uni- 
versity, New Haven, Conn. 

To these gentlemen is here expressed the gratitude 
of the association for their efficient service in this im- 
portant and delicate part of the association’s work. 

The complete list of winners of the American Asso- 
ciation prize is as follows : 

(1) The Cincinnati award, January, 1924. L. E. Dick- 

son, for contributions to the theory of numbers. 

(2) The Washington award, January, 1925. Divided 

equally between Dr. Edwin P. Hubble, for con- 
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tributions on spiral nebulae, and Dr. L. R. Cleve- 
land, for contributions on the physiology of ter- 
mites and their intestinal protozoa. 

(3) The Kansas City award, January, 1926. Br. Dayton 

0. Miller, for contributions on the ether-drift ex- 
periment. 

(4) The Philadelphia award, January, 1927. Dr. George 

D. Birkhoff, for mathematical criticism of some 
physical theories. 

(5) The Nashville award, January, 1928. H. J. Muller, 

for contributions on the influence of X-rays on 
genes and chromosomes. 

Special attention should be called to the purpose for 
which the prizes are awarded; that is, to stimulate 
interest in high-class contributions at the annual meet- 
ings and to encourage the presentation of the best 
American scientific work on these occasions. The 
more noteworthy advances made during the year in 
every field of knowledge should always be presented 
at the annual meeting. It is the hope of the donor of 
the American Association prize that it may serve each 
year as a concrete and tangible aid to some American 
science worker, enabling him to go further along his 
chosen line. 

THE NEWS SERVICE AT NASHVILLE 
{Beport hy Austin H. Clark, News Manager) 

The outstanding feature of the Nashville meeting 
as compared with previous meetings was the increased 
interest on the part of the press, an interest which 
was clearly demonstrated by the high standing in their 
profession of all the representatives of newspapers, 
magazines and publishers of books who were in at- 
tendance, This increased interest in the proceedings 
was accompanied by a remarkable increase in the 
general appreciation of scientific work and a deter- 
mination to present science to the people in a thor- 
oughly dignified way. Certain aspects of science in 
the recent past have given, rise in Tennessee to a con- 
siderable amount of controversy, and it might have 
been expected that at this meeting the local papers 
would seize the opportunity of reviving the discussion. 
Nothing of the sort occurred. On the contrary, the 
local papers handled a delicate situation in such a 
masterly way as to givfe a new broader meaning to the 
phrases southern courtesy and southern hospitality. 

The gentlemen who reported the meeting for the 
daily papers were the following: 

John D. Cooley, science editor, Associated Press, 

W, M, Darling, Associated Press, Nashville, 

Watson Davis, Science Service. 

David Dietz, science editor, Scripps-Howard papers^ also 
representing the NEA Service, 
l^chard PitzGerald, Jr., Nashville Tenmssean, 


Willi am S. Howland, Nashville Tennessean; also repre- 
senting the United Press and the Christian Sdenae 

Monitor, 

Coleman B. Jones, science editor. Associated Press. 
Stanley Johnson, Nashville Banner, 

Waldemar Kaempffert, science editor, New Tork Times. 
Allen Shoenfield, Detroit News. 

E. B. Stahlman, Jr., Nashville Banner. 

Prank Thone, Science Service. 

Of the scientific magazines Popular Mechanics, 
Chicago, was represented by Mr. J. Earle hliller, and 
Science and the Scientific Monthly were represented 
by Professor J. McKeen Cattell and Mr. Jaques 
Gattell. hir. Frank Parker Stoekbridge examined the 
material presented at the meeting, with a view to pre- 
paring a series of feature articles. 

It is worthy of special mention that for the first 
time the Associated Press was represented by its sci- 
ence editors, and the New York Times was also repre- 
sented by its science editor. 

For the first, time publishers of scientific books were 
prominently in evidence. There were present, to look 
over the situation and to make contracts, Mr. Edward 
M. Crane, president of the D. Van Nostrand Com- 
pany, New York; Mr. Robert S. Gill, secretary- 
treasurer of the Williams and Wilkins Company, 
Baltimore, and Mr. Charles C. Thomas, of Spring- 
field, Illinois. 

The success of the news service at the Nashville 
meeting was due in no small degree to the energy 
and ability of the local committee on publicity, of 
which the chairman was Professor George R. May- 
field, of Vanderbilt University, Professor Mayfield 
not only handled the preliminary announcements and 
arrangements for the news service in a very effective 
way but also throughout the meeting he was daily in 
touch with the news office, materially assisting the 
work of the news manager. 

The plan of handling the abstracts sent in was 
the same as that adopted at the Philadelphia meeting 
last year (see Science for January 28, 1927, pages 
80^1). There were received by the news service al- 
together 415 abstracts and papers. Of these thirty- 
seven were mimeographed and the remainder were 
classified as follows: A, 27; B, 32; C, 91; D, 184; it 
was not found necessary to mark any of them X this 
year. No less than forty-four abstracts were received 
after the papers had been read ; because of their late- 
ness these could not be used by the news service. The 
number of abstracts received was smaller than the 
number received last year, but this fact in no way 
represents a f allin g off of interest in the news service, 
nor does it indicate any decline in the value of ihe 
material presented. The difference is entirely ac- 
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counted for by the fact that the authors of many 
highly technical papers, which would be quite unin- 
telligible to the layman, refrained from submitting 
abstracts. 

Thanks to the energy and foresight of Professor 
Mayfield and to the able assistance of Dr. Frank 
Thone, an unusually comprehensive radio program 
was offered in connection with the meeting, which was 
arranged by the association and Science Service 
jointly. The talks were as follows: 

Friday evening, December Station WSM , — '‘The 
Meeting of the American Association for the Advance- 
ment of Science at Nashville.’' Professor George B. 
Mayfield, Vanderbilt University. 

Tuesday evening, December £7, Station WSM. — ^“Pho- 
tographing the Planets.” Dr. Robert G. Aitken, Lick 
Observatory. 

Wednesday evening^ December £8, Station WSM . — 
“New Miracles with X-rays.” Professor Winterton G. 
Curtis, University of Missouri. 

Wednesday evening, December £8, Station WSM . — 
“The Natural History of Children.” Dr. William E. 
Bitter, president of Science Service. 

Thursday evening, December £9, Station WSM. — “The 
Sea.” Austin H. Clark, Smithsonian Institution. 

Thursday evening, December £9, Station WBAW . — 
“Wild Life in Louisiana.” Percy Viosea, Jr., state 
biologist of Louisiana. 

Friday evening, December SO, Station WSM. — ^“Floods 
of the Mississippi from a Meteorological Standpoint.” 
Dr. Harry C. Frankenfield, U. S. Weather Bureau. 

THE GENERAL AND COMPLIMENTARY PEOGEAMS 

There were nine general sessions of the association 
at Nashville, and four evening lectures especially ar- 
ranged for the students and the general public of the 
city. 

The opening session, on Monday evening, December 
26 , was held in the auditorium of Nashville’s beautiful 
and imposiug War-Memorial Building. The conven- 
tion was opened by Dr. W. S. Leathers, general chair- 
man of the local committees on preliminary arrange- 
ments, who introduced Dr. James H. Kirkland, chan- 
cellor of Vanderbilt University, and Judge Grafton 
Green, chief justice of the Supreme Bench of Ten- 
nessee. Dr. Kirkland welcomed the scientists on be- 
half of the educational and scientific institutions of 
Nashville. Judge Green extended to them the wel- 
come of the state of Tennessee and the city of Nash- 
ville. 

The chair was then taken by Dr. Arthur A. Noyes 
of the California Institute of Technology, president 
of the American Association. In reply to the ad- 
dresses of welcome, Dr, Noyes delivered an address 
which will be printed in the next issue of Science. 

The m ain address of the opening session of the an- 


nual meeting is regularly given by the retiring presi- 
dent of the association, who was this year Dr. L. H. 
Bailey, of Ithaca, N. Y., eminent authority and writer 
in botanical science, horticulture and rural life and 
editor of many most useful books of reference. Dr. 
Bailey was unfortunately unable to be present at 
Nashville, because of convalescence from a serious ill- 
ness, but a note from him was read by Dr. W. J. 
Humphreys, general secretary of the association. 

The opening session was completed by an invited 
lecture on the Mayan remains in Yucatan and Guate- 
mala, by Dr. Sylvanus G. Morley, of the Carnegie 
Institution of Washington, who gave a fascinating 
account of his recent excavations. Beautiful and in- 
structive lantern slides were shown. 

The general reception followed the opening session. 
It was held in the Andrew Jackson Hotel and was 
well attended. Refreshments were served and very 
enjoyable entertainment was furnished by the Fisk 
University Singers. These are selected from among 
the students of Fisk University, of Nashville, the 
oldest college of liberal arts for Negroes in America. 
They preserve the unique, simple, spiritual character 
of the old Negro folk-songs and melodies of the old 
South. The local committee on entertainment, the 
chairman of which was Professor A. W. Wright, of 
Vanderbilt Medical School, merit the thanks of all 
who attended the reception, which was unusually 
enjoyable and successful. 

For the first time in the history of the annual meet- 
ings of the American Association a reception was 
given Monday evening to Negroes interested in 
science, by Fisk University, which has been mentioned 
just above. For this special feature the association 
is indebted to Dr. Thomas E. Jones, president of Fisk 
University. 

The second general session, Tuesday evening, in the 
auditorium of the War-Memorial Building, was held 
jointly, according to custom, with the Society of the 
Sigma Xi. The sixth annual Sigma Xi Lecture was 
given on this occasion, by Dr. Clarence Cook Little, 
president of the University of Michigan, eminent 
authority and student in the field of genetics and 
eugenics. The title of his address was ^^Opportuni- 
ties for Research in Mammalian Genetics.” The lec- 
turer emphasized the great need for intensive research 
on mammalian genetics, pointing out the certain appli- 
cations of the results of such research in the improve- 
ment of domestic animals and in physiological and 
psychological genetics as related to human pathology 
and medicine. 

^^The Distribution of Scientific Knowledge” was 
the topic of a symposium occupying both forenoon 
and afternoon on Wednesday. The several speakers 
represented the points of view of the investigator, 
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the journal editor, the book publisher, the writer of 
scientific feature articles, the press syndicates and 
the editor of a metropolitan newspaper. 

The fifth Josiah Willard Gibbs Lecture of the 
American Mathematical Society was delivered at a 
general session on Wednesday afternoon at 4:30. In 
this session, as in recent years, the association joined 
with the American Mathematical Society, under the 
auspices of which the Gibbs lecture is given. The 
lecturer this year was Professor Ernest W. Brown, 
eminent mathematician and astronomer, of Yale Uni- 
versity. Professor Brown’s subject was “Resonance 
in the Solar System.” 

“Edward Emerson Barnard, his Life and Work” 
was the subject of an illustrated lecture by Dr. Robert 
G. Aitken, of the lick Observatory, given at the gen- 
eral session Wednesday eveniag, in the auditorium of 
the War-Memorial Building. This was the retiring 
vice-presidential* address for Section D (Astronomy). 
Edward Emerson Barnard was a son of NashviUe. 
Born in this city in 1857, Barnard was graduated 
from Vanderbilt University in 1886. He made many 
very valuable contributions to astronomy and was a 
leader and authority in his field. He died in 1923. 

Two general sessions occurred on Thursday after- 
noon, one presenting a symposium on the “Economic 
Relations of Science Workers” and the other a sym- 
posium on “Aquieulture.” The former of these was 
under the auspices of the association’s Committee of 
One Hundred on Scientific Research, of which Dr._ 
Rodney H. True, of the University of Pennsylvania, 
is secretary. At this symposium President Noyes 
gave the opening address, which was followed by 
papers on the “Relation of Research to Wealth In- 
crease,” by Harrison E. Howe; “Comparative Salary 
Scales of Trained Men,” by Rodney H. True; and 
“Family Budgets of University Faculty Members,” 
by Jessica B. Peixotto. A discussion followed. 

The symposium on Aquieulture was arranged under 
the auspices of the Committee on Aquieulture, recently 
organized through the National Research CouneiL 
The program was in charge of Dr. Robert E. Coker, 
of the University of North Carolina. Several impor- 
tant papers on various aspects of marine biology were 
presented. The Committee on Aquieulture invites 
the counsel and cooperation of those interested in 
hydrobiological research or in the practical develop- 
ment of aquieulture. It is hoped that botanists, zoolo- 
gists, geologists, chemists, meteorologists, engineers, 
economists and others may cooperate to promote the 
utilization of water areas for the culture of fishes, 
water birds, Crustacea, pearl mussels, fur-bearing 
mammals, aquatic and swamp plants, etc. 

The Thursday evening session was devoted to a 
lecture on “Science and the Newspaper^” by Dr. 


William E. Ritter, president of Science Service. One 
of Dr. Ritter’s main thoughts in this lecture is ex- 
pressed as follows : “Science and journalism are both 
very powerful influences in modem civilization, but 
they have developed independently in large measure 
and they are sometimes more or less antagonistic. A 
study of the work of such men as Benjamin Franklin 
and Thomas Jefferson, who combined scientific re- 
search with ardent support of the newspapers and 
who mightily influenced our material development, 
leads to the thought that closer cooperation is needed 
between the scientists and the journalists.” 

An illustrated lecture on “Slow-Motion Pictures of 
Sounds and their Bearing on Speech and the Psychol- 
ogy of Audition” was given at the Friday evening 
symposium, by Professor Mark H. Liddell, of Purdue 
University. He presented some of the results of his 
recent studies on the physics of the sounds of human 
speech, in which new and highly refined physical 
methods have been employed. Records of sound 
waves were shown and different kinds of sounds and 
noises were produced and compared. 

Four non-technical lectures were arranged for the 
week of the meeting, complimentary to the people of 
Nashville, including school and college students. 
These were well attended. The speakers and their 
topics were as follows: 

Tuesday evenmg. Dr. William M. Maun, director of 
the National Zoological Park, Washington, B. C. ^*CJol- 
lecting Wild Animals for Our National Zoo,” with 
motion pictures. 

Wednesday evening. Dr. C. E. E. Mees, director of 
the research laboratory of the Eastman Kodak C?o., 
Rochester, N. Y. Production of a Photographic Im- 
age,” with lantern slides and motion pictures. 

Thursday evening. F. R. Moulton, of Chicago. 

Science and Civilization.” 

Friday evening. Mr. Arthur Sterry Coggeshall, cura- 
tor of education in the Cam^e Museum, Pittsburgh. 
^'Turning Back the Clock Ten Million Years, an account 
of the Age of Dinosaurs, ’ ’ with slides and motion 
pictures. 

Seven radio talks were given, as shown in the pre- 
ceding section. 

THE COUNCIL ROLL AT NASHVILLE 

The affairs of the association are entirely in the 
charge of the council, which consists of the president, 
the fifteen vice-presidents, the treasurer, the general 
secretary, the permanent secretary, the fifteen section 
secretaries, the council representatives of the affiliated 
societies and state academies, the eight elected council 
members and those members of the executive com- 
mittee who are not otherwise members of the council. 
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Past presidents of the association and the presidents 
of the divisions and local branches are officially invited 
to attend conncil sessions. The council meets only 
at the annual meetings of the association. Four ses- 
sions were held at Xashville. 

The complete roll of the conncil for the eighty- 
fourth meeting is shown below, arranged alpha- 
betically. Each member^s name is followed by an 
italic phrase, showing his status in the council. The 
record of attendance at the four Nashville sessions is 
shown by numerals that precede the members’ names, 
these numbers representing, respectively, the sessions 
on Monday, Tuesday, Wednesday, and Thursday, 
December 26 to December 29. Thus, the numerals 2 
and 3 before a name indicate that the member whose 
name is so marked was present at the Tuesday and 
Wednesday sessions but was absent from the other 
sessions. Each member’s record of attendance was 
submitted to him by mail before this list was pre- 
pared, with the request that needed corrections be 
made, but it is possible that a few errors may still 
require correction. In such eases the permanent 
secretary’s office should be promptly informed. A 
few substitutes took the places of members who could 
not come to Nashville, and these are named and so 
indicated in the list. ^ 


1,2, 3, 4 

1 

2,3 

2,3,4 
1 , 2 , 3, 4 

2.3 

3.4 
1,2 


1,2, 3, 4 
3,4 
2,3,4 


3 


MEMBERS and INVITED GUESTS OE THE COUNCIL FOR THE 


SECOND NASHVIUiE MEETING, WITH NOTES AS ^ 

TO THEIR STATUS AND RECORDS OP 1^ 2^ 3 

THEIR ATTENDANCE 

(Prepared hy Sam F. Trelease, secretary of the cornicil,) 

3 

Adams, Eoger, Vice-President for Section G. 

Adams, Walter S., Vice-President for Section C, 3, 4 

2. 3 Aitken, Eobert G., Pep, Astronom, Soc, Pacific, 

Aldrich, J. M., Pep, Bntomol. Soc. Amer, (H. 

E. Ewing, substitute for the Nashville meet- 
ing.) 

1, 2,3,4 Alexander, William Pep, Ohio Acad. 2,3,4 
Science. 

Anderson, John E., Pep. Amer. Psychol. Assoc, 

(S. 0. Garrison, substitute for the Nashville 4 

meeting.) 

3.4 Archibald, B. C., Secretary of Section A. 

1 Ashley, George H., Pep, Pennsylvania Acad, 3 4 

Science. 

Bailey, L. H., Past President (19S6) and Pep. 1 

Bot, Soc, Amer. 

1, 2, 3, 4 Bakke, A. L., Pep, Sonor Soc, Phi Kappa Phi, 

3. 4 Ball, C. B., Pep^ Eonor Soc. Phi Kappa Phi. 1 2 

Barnes, Harry Elmer, Vice-President for Sec- 
tion L. 

Barr, A S., Secretary of Section Q, 1 2, 3, 4 

2.4 Bartlett, Harley Harris, Bep. Amer. doc. Wat- 

malists. 


Bergey, David H., Pep. Soc. Am§r, Baoteriolo- 4 

g^ts, ^ (H. M. Weeter, substitute for the 
Nashville meeting.) 

Berkey, Charles P., Pep, Geot Soc, Amer, 

1 Bishop, E. L., Pep, Amer, Public Eealth Assoc, 1, 2, 3, 4 
Bloom, leasing B., President of the South- 3 4 
western Division, ’ 

Boose, M. G., Pep, Amer, Ceramic Soc, 


Boring, Edwin G., Pep, Amer. Psychol, Assoc. 
Bowman, Isaiah, Pep. Amer, Geographical Soc, 
Brasch, Frederick E., Secretary of Section L. 
Breckenridge, J. M., Pep, Amer. Chem, Soc. 
Breed, Bobert S., Pep. Soc. Amer. Bacteriolo- 
gists. (H. N. Parker, substitute for the 
Nashville meeting.) 

Brown, Harold, Pep. Amer. Soc. Parasitolo- 
gists. (Substitute for M. C. Hall.) 

Brown, P. E., Secretary of Section 0. 
Buchanan, H. E., Pep, New Orleans Acad, 
Sciences, (Substitute for H. W. Moseley.) 
Budington, Bobert A., Pep, Amer, Soo. Nat- 
uralists, 

Cairns, W. D., Pep, Math, Assoc, Amer. 
Cajori, Pierian, Pep, History Science Soc, 
Caldwell, Otis W., Pep, National Education 
Assoc, 

Call, L. E., Vice-President for Section 0, 
Campbell, W. W., Past President (1915). 
Cattell, J. McKeen, Exec. Comm. Member and 
Past President (1924). 

Chamberlin, T. C., Past President (1908), 
Clinton, G. P., Pep, Amer. Phytopathol, Soc, 
Coates, CJharles E., Pep. Amer. Oil Chemists* 
Soc, 

Cole, Pay-Cooper, Secretary of Section H, 

Cole, Leon J., Pep, Amer, Genetic Assoc. 
Collingwood, Harris, Pep. Soo. Amer. Foresters. 
Compton, Arthur H., Vice-President for Sec- 
tion B, 

Compton, Karl T., Pep, Amer. Physical Soc, 
and Optical Soc, Amer. 

Coulter, John Merle, Pep. Amer. Assoc. JJniv. 

Professors and Past President (1918), 
Courtis, Stuart A., Pep. Nat. Soc, Coll. Teach- 
ers Education, 

Crittenden, E. C., Pep, Illmiinati/ng Engineer- 
ing Soc. 

Crocker, William, Vice-President for Section G, 
Cunningham, Bei*t, Pep. North Carolina Acad. 
Science. 

Curtis, W. 0., Pep. Amer. Soc. Zoologists. 

(Substitute for H. Y. Neal.) 

Curtiss, Balph H., Pep. Amer, Astronom. Soc. 
Dains, P. B., Pep. History Science Soc, 

Dean, George A., Pep. Amer. Assoc. Econ, 
Entomol, 

Dellinger, J. H., Pep. Inst. Padio Engineers, 
Dice, Lee B., Pep. Amer. Soc. Mammalogists. 
Dickson, L. E., Elected Member. 

Dietrichson, Gerhard, Secretary of Section C. 
Dorsey, Maxwell Jay, Pep. Amer, Soc. Horti- 
cultural Science. 

Downing, E. B., Pep. Nat. Education Assoc, 
(Substitute for 0. W. Caldwell.) 

Dresden, Arnold, Pep. Amer. Math. Soc, 
Drushel, J. Andrew, Pep. Amer, Nature-Study 
Soc, 

Dunlap, Knight, Vice-President for Section I, 
Dunn, Gano, Pep, Amer, Inst, Electrical Engi- 
neers. 

Eaton, S. Y., Pep. Amer, Soc. Plant Physiolo- 
gists, (Substitute for B. P. Hibbard.) 
Ellery, Edward, Pep, Sigma Xi, 

Enders, Howard E., Pep, Indiana Acad. Science, 
Estabrook, Arthur H., Pep, Eugenics Peseardh 
Assoc, 

Ewing, H. E., Pep. Entomol, Soc. Amer. (Sub- 
stitute for J. M. Aldrich.) 

Paig, John T,, Pep, Amer, Soc. Mechanical 
Engineers. 

Fairchild, H. L., Exec. Comm. Member, 
Penneman, N. M., Pep, Assoc, Amer, Geog- 
raphers. 

Flexner, Simon, Past President (1919), 
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B Flint, W. P., Bep, Illinois Acad, Science, 
Focke, T, M., Sep, Math, Assoc, Amer, 

3 Fort, Tomlinson, Sep, Amer, Math, Soc, 

1, 2, 3 Fox, Philip, Secretary of Section B and Sep, 
Amer. Astronom, Soc. 

1. 2. 3 Freeman, Frank W., Secretary of Section I and 

Sep. Nat, Soc. Study of Education, 

Garber, R, J., Sep, Amer, Soc, Agronomy, 
(M. M. Hoover, substitute for the Hashville 
meeting.) 

1,2, 3, 4 Gardner, Wright A., Sep, Alabama Acad, 
Science, 

Garrison, S. C., Sep. Amer, Psychol. Assoc. 

(Substitute for John E. Anderson.) 

Gates, Arthur I., Vice-President for Section Q, 
Giddings, J., Sep. West Virginia Acad. 
Science. 

1 Glenn, Leonidas C., Sep. Amer, Inst, Mining 
and Metallurgical Engineers, (Substitute 
for G. R. Mansfield and for David White.) 

2.3.4 Goldforb, A. J., Secretary of Section N and 

Sep. Soc, Exp. Biology and Medicine, 

Good, E. S., Sep, Amer. Soc. Animal Produc- 
tion, (Substitute for E. W. Sheets.) 

Goode, J. Paul, Sep, Assoc. Amer. Geog- 
raphers. 

• 2, 3, 4 Guthe, C. E., Sep, Amer. Anthropol. Assoc, 

Guy, J. Sam, Sep. Georgia Acad. Science, (T. 
H. MeHatton, substitute for the Nashville 
meeting.) 

Hall, M. 0., Sep, Amer, Soc, Parasitologists^ 
(Harold Brown, substitute for the Nashville 
meeting.) 

3. 4 Hargitt, Geo. T., Secretary of Section F. 

1, 2, 3, 4 Hamly, Henry J., Sep. Kansas Acad. Science, 
Harper, Robert iJmer, Sep, Torrey Bot. Clvl>, 
(A. B. Stout, substitute for the Nai^ville 
meeting.) 

Harris, J. Arthur, Sep. Torrey Bot. Club. 
Harshberger, John W., Sep. Ecol, Soc, Amer. 
Hartwell, Burt L., Sep. Amer, Soc. Agronomy. 
(Forman T. McLean, substitute for the 
Nashville meeting.) 

2.4 Heck, N, H., Secretary of Section M, 

Hedrick, William A., Sep. Amer. Fed. Teach- 
ers of Math, and Nat, SdeTwes. 

2, 3, 4 Herrick, Glenn W., Sep. Amer. Assoc. Econ. 
Entomol. 

Hess, Alfred F., Sep. Soc. Exp. Biology and 
Medicine. 

Hibbard, R. P., Sep. Amer. Soc. Plant Physi- 
ologists. (S. V. Eaton and C. A. Shull, sub- 
stitutes for the Nashville meeting.) 

3.4 Hoover, M. M., Sep. Alabama Acad. Science. 

(Substitute for R. J. Garber.) 

2,3,4 Howard, L. O., Elected Member and Past 
President (19SO). 

4 Hughes, A. L., Secretary of Section B. 

1,2,3, 4 Humphreys, W. J., General Secretary of the 

Association and Sep. Amer. Meteorol. Soc. 

4 Jackson, Dunham, Vice-President for Section A. 
Joerg, W. L. G., Sep. Amer, Geographical Soc, 
Jones, Lauder W., Sep, Amer, Chem. Soc. 
Jordan, David Starr, Past President (1909). 

3, 4 Juday, Ohancey, Sep. Wisconsin Acad, Sciences. 
Keith, Arthur, Sep. Geol. Soc. Amer. 

Kellogg, Vernon, Exec. Comm. Member. 

Kemp, W. W., Sep. Nat, Soc. CoU. Teachers 
Education. 

Kober, George M., Sep. Amer, Medical Assoc. 
Koch, Julius A, Sep. Amer , Pharmaceutical 
Assoc. 

Kofoid, Charles A, President of the Pacific 
Bivision. 

Laughlin, H. BC., Sep, Eugenics Sesearch 
Assoc, 


Leathers, W. S., Vice-President for Section K 
and rep. Amer. Public Eealth Assoc. 

Leig^hty, C. E., Sep. Amer. Genetic Assoc. 

2, 3, 4 Lewis, I. F., Sep. Bot. Soc. Amer. 

Lidbury, F. A., Sep. Amer. Electrochem. Soc, 

1, 2, 3, 4 Livingston, Burton E., Permanent Secretary of 
the Association. 

3,4 Lloyd, Francis E., Sep. Amer. Soc. Plant 
Physiologists. 

Loomis, F. B., Sep. Paleontological Soc. Amer. 

2.3.4 Lutz, Frank Eugene, Sep. Amer. Soc. Zoolo- 

gists. 

1.3.4 Lyon, Marcus Ward, Jr., Sep. Amer. Soc. 

Mammalogists. 

MacDougal, D. T., Elected Member. 

1. 2. 4 Macelwane, James B-, Sep. Seismol. Soc. Amer. 
Mansfield, G. R., Secretary of Section E. 

(Leonidas C. Glenn, substitute for the Nash- 
ville meeting.) 

McClung, C. E., Vice-President for Section F. 
1, 2, 3, 4 McGill, John T., Sep. Tennessee Acad, Science. 

1. 2. 4 MeHatton, T. H., Sep. Georgia Acad. Science. 

(Substitute for J. Sam Guy.) 

2 McLean, Forman T., Sep. Amer, Soc. Agronr 

omy. (Substitute for Burt L. Hartwell.) 
McMurrich, J. Playfair, Sep. Amer. Assoc. 

Anatomists, and Past President (19SS). 
Merriam, John C., Elected Member. 

3,4 Metcalf, dell Lee, Sep. Entomol. Soc. Amer, 

3,4 Metcalf, Z. P., S^. Amer. Microscopical Soc. 

Miehelson, A A, Past President (1910). 

3, 4 Miehelson, Truman, Sep. Amer. Anthropol, 
Assoc. 

1.3.4 Middleton, Austin R., Sep. KentueJey Acad, 

Science, 

1, 2, 3, 4 Miller, E. 0. L., Sep. Amer. Electrochem. Soc, 
Mitchell, S. A., Sep. Amer, Assoc, Vnim. Pro- 
fessors. 

Moore, E. H., Past President (19B1). 

1,2, 3, 4 Morehouse, D. W., Sep. Iowa Acad. Science. 

Moseley, H. W., Sep. New Orleans Acad. Sci- 
ences. (H. E. Buchanan, substitute for the 
Nashville meeting.) 

2. 3.4 Moulton, P. R., Exec. Comhn. Member and Sep, 

Sigma Xi, 

Neal, H, Y., Sep. Amer. Soc. Zoologists, (W. 
C. Curtis, substitute for the Nashville meet- 
ing.) 

Nicholas, Francis C., Sep. Maryland Acad, 
Sciences, 

Nichols, E. L., Past President (1907). 

1. 3. 4 Noyes, A. A., President of the Association. 
1,2,3 Noyes, W. A., Exec. Comm. Member. 

1. 3 O 'Kane, Walter 0., Sep, New Hampshire Acad. 

Science. 

3 Okkelberg, Peter, Sep. Michigan Acad. Science, 
Oldfather, W. A, Elected Member. 

1,2, 3, 4 Osbum, Raymond C., Sep. Ecol, Soc. Amer. 

Parker, H. N., Sep. Soc, Amer. Bacteriologists, 
(Substitute for Robert S. Breed.) 

1, 2 Patterson, Herbert, Sep, Oklahoma Acad, 
Science, 

Piersol, George M., Sep. Amer. Medical Assoc, 
Pratt, Joseph H., Sep, Amer. Soc, CM Engi- 
neers, 

Pupin, M. I., Exec, Comm. Member, Sep. Amer, 
Inst. Electrical Erugineers, and Past Presi- 
dent (19$S). 

Reddick, Donald, Sep. Amer. Phytopath, Soc. 
Richar^ 0. R., Sep. Amer. Soc, Me<^moail 
Engineers, 

Richards, Theodore W., Past Premdetit (1917), 
Richtmyer, F. K., Sep. Optical Soc. Amer. 
Robinson, G. Oanby, Vioe-Presidetit for Sec- 
tion N, 

3.4 S^ter, R. M., Sep, Amm^* Soc. Agremom^, 
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1 Seders, George E., Eep. Canadian Sog. Tech, 
Agriculturists, 

4 Sapir, Edward, Beg, Linguistic Soc, Amer, 

Sativeur, Albert, Bep, Amer, Inst, Mining and 
MetaUurgicul Engineers, 

Scliroeder, E. C., Bep, Amer, Veterinary Med, 
Assoc, 

4 Seliueliert, Cliarles, Vice-President for Sec- 
tion E, 

Senior, H. D., Bep, Amer, Assoc, Anatomists, 

Sharp, Clayton. H., Bep. Illuminating Engineer- 
ing Soc, 

Sheets, E. W., Bep, Amer, Soc. Animal Pro- 
duction, (E. S. Good, substitute for the 
Nashville meeting.) 

1,3,4 Shull, 0. A., Bep, Amer. Soc. Plant Physiolo- 
gists. (Substitute for R. P. Hibbard.) 

Stewart, G. W., Elected Member, 

4 Stout, A. B., Bep. Torrey Bot, Club. (Substi- 
tute for R. A. Harper.) 

Studebaher, J. W., Bep. National Education 
Assoc, 

4 Talbot, A. N., Vice-President for Section M, 

1,2, 3,4 Terry, R. J., Vice-President for Section H, 

Townley, S. D., Bep. Seismol, Soc. Amer. 

1, 2, 3, 4 Trelease, Sam F., Secretary of Section G. 

4 True, Bo<Liey H., Elected Member. 

3,4 Van Cleave, H. J., Bep, Amer, Microscopical 
Soc, 

Van Horn, Frank R., Bep. Mineralogical Soc, 
Amer, 

1 Waddell, John A. L., Bep, Amer, Soc, Civil 
Engineers, 

1,2,3, 4 Ward, Henry B., Exec. Comm. Member. 

Warwick, 0. L., Bep. Amer. Soc. Testing 
Materials. 

Weaver, John Ernst, Bep. Nebraska Acad. 
Science. 

Webb, Harold W., Bep. Amer. Physical Soc. 

Weeter, H. M., Bep. Soc. Amer, Bacteriologists, 
(Sub^tute for David H. Bergey.) 

Welch, William. H., Past President (1906). 

Whipple, Guy M., Bep. Nat. Soc. Study of 
Education. 

White, David, Elected Member and Bep. 
Paleontological Soc. Amer. (Leonidas 0. 
Glenn, substitute for the Nashville meeting.) 

Wilson, Edmund B., Past President (1913). 

Wilson, Edwin B., Exec. Comm. Member. 

Wirt, John L., Treasurer of the Association. 


THE ROLL OP THE EXECUTIVE COMMIT- 
TEE AT NASHVILLE* 

The executive committee held sessions on Monday, 
Tuesday and Wednesday mornings. The first session 
was m the Andrew Jackson Hotel, while the others 
were in the council room in the Industrial Arts Build- 
ing, George Peabody College for Teachers. Follow- 
ing is the roll of the committee. The numbers preced- 
ing each name indicate the sesdons at which the mem- 
ber was present, as in the case of the council roll 
above. The number in parenthesis after each name 
denotes the calendar year at the end of which the 
member’s term of office was to expire. Dr. H. L. 
Fairchild and Dr. W, A. Noyes automatically retired 

* The number in parenthesis denotes the year at the 
end of which the member’s term of office was to expire. 


from the committee at the end of this Nashville meet- 
ing, and Dr. John Johnston, U. S. Steel Corporation, 
New York City, and Dr. David R. Curtiss, Northwest- 
ern University, were elected as their successors. 

1.2 J. McKeen Cattell (1930), chairman, Garrison- 

on-Hudson, N. Y. 

1.3 A. A. Noyes (1927), president of the association, 

Pasadena, Calif. 

1.2 W. J. Humphreys (1928), general secretary of 

the association, Washington, D. 0. 

1,2,3 Burton E. Livingston (1928), permanent secre- 
tary of the association, B^timore, Md,, and 
Washington, D. C. 

1,2,3 H, L. Fairchild (1927), Rochester, N. Y. 
Vernon Kellogg (1928), Washington, D. C. 

3 F. R. Moulton (1929), Chicago, 111. 

1.3 W. A. Noyes (1927), Urbana, lU. 

M. I. Pupin (1929), New York City. 

1,2,3 H. B. Ward (1930), Urbana, 111. 

Edwin B. Wilson (1928), Boston, Mass. 


LEGISLATIVE AND EXECUTIVE PROCEED- 
INGS AT NASHVILLE 

The executive committee of the council met in the 
Andrew Jackson Hotel on Monday morning, Decem- 
ber 26, and held two other sessions, in the council 
room, Industrial Arts Building, George Peabody Col- 
lege for Teachers, on Tuesday and Wednesday morn- 
ings, following the council sessions. The council met 
at the Andrew Jackson Hotel on Monday afternoon, 
December 26, and in the council room on Tuesday, 
Wednesday and Thursday mornings. No business 
was transacted at any of the general sessions at Nash- 
ville. The following paragraphs summarize the busi- 
ness proceedings at this meeting: 


(1) The council minutes of December 31, 1926, and of 
December 26, 27 and 28, 1927, were read and approved 
by the council. 

(2) The audited report of the treasurer for the fiscal 
year ending September 30, 1927, was accepted by the 
council and ordered to be printed in Science in the usual 
manner. It appears elsewhere in this issue of Science. 

(3) The audited financial report of the permanent 
secretary, for the association year ending September 30, 
1927, was accepted and ordered printed in Science. It 
also appears elsewhere in the present issue. 

(4) The following appropriations were made from the 
treasurer’s funds available for the current year: 


For journal subscriptions for 418 life membera..$lj254.00 
For life-membership fees of three emeritus life 
members, on account of the Jane M. Smith 

Fund for this special purpose. 300.00 

For rental of treasurer’s safety-deposit box. 20.00 

For grants for research, to be allotted by the 

Committee on Grants 3,000.00 

To the Naples Zoological Station 500.00 


To the Annual Tables of Physical and Chemical 
Constants 


200.00 


To these should be added an appropriation of $100 to 
the National Conference on Outdoor Recreation, author- 
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ized by* the executive committee at its recent autumn 
meeting and now reported to the council, and the total 
of appropriations from the treasurer's funds for the cur- 
rent year therefore amounts to $5,374, There remains an 
unappropriated balance of treasurer's funds available for 
the current year, amounting to $1,411.45. It is possible 
that about $1,200 of this balance may be appropriated 
for the use of the Committee of One Hundred on Scien- 
tific Research, but that matter is left in the hands of 
the executive committee, with power, because no report 
and proposed budget for the Committee of One Hundred 
was received in time for action a,t Nashville. 

(5) The following members were elected to emeritus 
life membership according to the provisions of the will 
of the late Jane M. Smith; 

Frank A, Gooch (joined in 1876, elected to fellowship 
in 1880), 291 Edwards St., New Haven, Conn. A.B., 
Harvard, 1872; A.M., Ph.D., 1877; Ph.D., Vienna, 1875-’ 
76; honorary A.M., Tale, 1887. Professor of chemistry 
and director of the Kent Chemical Laboratory, Yale 
University, 1885-1918; emeritus professor since 1918. 

Alfred Springer (joined in 1875, elected to fellowship 
in 1880), 312 Bast 2nd St., Cincinnati, Ohio. Ph.D., 
Heidelberg, 1872; secretary. Section C, 1882; assistant 
general secretary, 1883; general secretary, 1884; vice- 
president for Section C, 1892. 

Warren Upham (joined in 1876, elected to fellowship 
in 1880), Minnesota Historical Society, St. Paul, Minn. 

A. B,, Dartmouth, 1871; honorary A.M., Dartmouth, 1894; 
Sc.D., Dartmouth, 1906. Has held positions with the 
New Hampshire Geological Survey, the Minnesota Geo- 
logical Survey, the TJ. S. Geological Survey and the 
Western Reserve Historical Society. Archeologist of the 
Minnesota Historical Society since 1914. 

(6) The council established a committee to look into 
the question of securing American funds for the Naples 
Zoological Station, the conunittee to consist of Edmund 

B. Wilson, Henry B. Ward and a third member named 
by these two. 

(7) The council expressed its great appreciation of 
the very valuable services rendered by Dr. Sam F. 
Trelease, program editor, and by Mrs. Trelease. Special 
mention was made of the complete index of speakers' 
names, which this year, for the first time, is part of the 
general program. Day and night for two weeks preced- 
ing the opening of the meeting Doctor and Mrs. Trelease 
devoted themselves to the very arduous task of getting 
the program printed on time. The book was completed 
Saturday, December 24. An honorarium of $200 was 
voted to the program editor on account of his efficient 
work on the Nashville general program. 

(8) Eighty fellows were elected by the council, dis- 
tributed among the several sections as follows: 

Section A (Mathemat- Section I (Psychology) 1 

ics) 1 Section M (Engineer- 


Section 0 ( Chemistry) 3 ing) 22 

Section E (Geology and Section N (Medical 

Geography) 2 Sciences) — 11 

Section G (Botanical Section O (Agricul- 

Sciences) 35 ture) 5 


(9) By action of the council the newly formed Colo- 
rado-Wyoming Academy of Science was officially affiliated 
with the American Associatioh, with the financial pro- 
vision that both an academy allowance and a division 


allowance are not to be paid for the same member in 
any case. 

(10) The executive committee was authorized by the 
council to arrange, in connection with each annual meet- 
ing of the association, an academy conference and the 
council approved of the following named officers of the 
conference for the current year: Chairman, William H. 
Alexander, IT. S. Weather Bureau, Columbus, Ohio; sec- 
retary, Howard E. Enders, Purdue University, LaFayette, 
Ind. 

(11) The permanent secretary was a^ed to make a 
study of the problem of the extra journals (The Scien- 
tific Monthly and the Sdert^e Kews-Letter), with the 
advice and assistance of Dr. Oattell and Dr. Kellogg, and 
to present at a later meeting of the executive committee 
suggestions for improvements in arrangements for these 
journals. 

(12) A fecial telegram was sent to the secretary of 
each associated organization meeting at this time else- 
where than in Nashville, inviting the organization to hold 
sessions at the New York meeting next year. 

(13) It was voted by the council that men of science 
from outside of the United States and Canada who are 
members of scientific associations in their own countries 
are to be appointed honorary associates if they attend 
an annual meeting of the American Association, the asso- 
ciate fee and the registration fee being remitted in such 
cases. 

(14) Resignations were presented, and accepted by the 
council, from the section secretaries named below, the 
reason for the resignation being, in all three cases, the 
press of other work : Raymond C. Archibald, secretary of 
Section A (Mathematics) ; Frederick E. Brasch, secre- 
tary of Section L (Historical and Philological Sciences) ; 
A J. Goldforb, secretary of Section N (Medical 
Sciences). 

(15) It was voted that the spring meeting of the ex- 
ecutive committee of the council shall regularly occur at 
Washington, D. C., on the Sunday preceding the spring 
meeting of the National Academy of Sciences. 

(16) The executive committee appointed Arthur A 
Noyes a committee of one to consider possible improve- 
ments in the procedure for awarding the American Asso- 
ciation prize and to send to the permanent secretary at 
an early date suggestions for such possible improvements. 

(17) On recommendation by the executive committee, 
the council voted that the annual meeting of December, 
1929, is to be held at Des Moines, Iowa, on invitation of 
Drake University and the Des Moines Chamber of Com- 
merce. 

(18) The executive committee instructed the perma- 
nent secretary to study and report on the possibilities of 
holding the meeting of December, 1930, in Montreal. 
That meeting has been tentatively set for Cleveland, but 
no definite arrangements have yet been made and the 
committee noted the desirability of holding an annual 
meeting in (Canada in the near future. 

(19) The executive committee named a ^edal com- 
mittee, consisting of J. McK. Cattell, Burton E. Living- 
ston and Sam F. Trelease, to decide upon the general- 
headquarters hotel for the New York meeting next year. 
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(20) The esecutive committee voted that the registra- 
tioa fee for the New York meetiiig shall be two dollars, 
one dollar being remitted to members in good standing 
of the American Association for the Advancement of 
Science. 

(21) The eoxincil adopted a resolntion favoring the 
maintenance of the highest standards in the system of 
the national parks of the United States. This resolntion 
appears elsewhere in this issue of Science. 

(22) The council adopted a resolution favoring the 
establishment of wild-life experiment stations in the 
United States. This resolution appears elsewhere in this 
issue of Science. 

(23) The following resolution was adopted by the 
council : 

Besolved: That the American Association for the 
Advancement of Science approves of the project, brought 
to its attention by Dr. Gregory D. Walcott, for the pub- 
lication of source-books in the history of science, and 
names a committee of three to cooperate with the advisory 
board for this project, the members of the committee to 
be Gregory B. Walcott, Edwin G. Conklin and Harlow 
Shapley. 

(24) A report of the Committee on the Place of 
Science in Education was pre^nted to the council, a sum- 
mary of which appears elsewhere in this issue of Science. 
The report was accepted and the council authorized the 
committee to publish a more complete report, which is 
being prepared, this publication to be financed without 
drawing on association funds other than those specially 
designated for the use of the Committee on the Place of 
Science in Education. 

(25) The council authorized the Committee on Place 
of Science in Education to proceed with its plans for a 
comprehensive and cooperative study of educational sys- 
tems and for the development of a council of science 
teachers, it being understood that these projects are to 
be financed without drawing on association funds other 
than those specially designated for the use of the Com- 
mittee on the Place of Science in Education. 

(26) The council named a committee of four to in- 
vestigate and report on the relation of existing tariff 
laws in the United States to scientific research, the com- 
mittee to consist of Edward B. IMathews, Johns Hopkins 
University; Austin H. Clark, Smithsonian Institution; 
William A. Noyes, University of Illiaois; and Frederick 
E. Wright, Geophysical liaboratory, Washington, U. C. 

(27) The council named a committee of four to inv^- 
tigate and report on the project, suggested by Mr, 
Joseph L. Wheeler, of supplying to libraries and the 
general public lists of recommended books on science, the 
committee to consist of Joseph L. Wheeler, Enoch Pratt 
library, Baltimore; Edward W. Berry, Johns Hopkins 
University; Burton E. Irivingston, Johns Hopkins Uni- 
versity; and Robert B. Sosman, Carnegie Institution of 
Washington. 

(28) The council unanimously elected Dr. Henry Fair- 
field ^C^bom, president of the Museum of Natural His- 
tory, New York City, as president of the American 
Association for the Advancement of Science. 


(29-) On nominations received in the regular way from 
th6 respective section committees, the association vice- 
presidents for the following named sections were unani- 
mously elected for the ensuing year : Section A (Mathe- 
matics), Raymond C. Archibald; Section B (Physics), 
P. W. Bridgman; Section C (Chemistry), C. E. K. Mees; 
Section D (Astronomy), J. S. Plaskett; Section E 
(Geology and Geography), Frank Deverett; Section F 
(Zoological Sciences), M. F. Guyer; Section G (Botani- 
cal Sciences), Charles E. Allen; Section H (Anthropol- 
ogy), Fay-Cooper Cole; Section I (Psychology), Howard 
C. Warren; Section M (Engineering), Robert Lemuel 
Sackett; Section 0 (Agriculture), C. A. Mooers; Section 
Q (Education), Truman L. Kelley. 

(30) On nominations received from the respective sec- 
tion committees, the council unanimously elected the 
three section secretaries named below, their terms of 
ofSlee to expire at the end of the New York meeting next 
year: Secretary of Section A (Mathematics), Charles N. 
Moore; secretary of Section N (Medical Sciences), James 
Harold Austin; secretary of Section H (Anthropology), 
C. H. Danforth. The secretaries of Sections A and N 
had resigned, as noted above, and the election of a sec- 
retary of Section H was made necessary by the election 
of Dr. Fay-Cooper Cole (who has been secretary) as vice- 
president for the section. 

(31) On nominations presented by a nominating com- 
mittee, the council unanimously elected two members of 
the council, two members of the executive committee, two 
members of the committee on grants and one member of 
the finance committee, in accordance with provisions of 
the Constitution, the terms of office of these to expire at 
the end of December, 1931. The names of those elected 
are as follows; 

Elected ccyrndl members: Arthur H. Compton, Univer- 
sity of Chicago, and Austin H. Clark, Smithsonian Insti- 
tution. These succeed W. A. Oldfather and G. W. 
Stewart, whose terms expired at the end of this meeting. 

Members of executive committee: John Johnston, U. S. 
Steel Corporation, New York City, and David R. Curtiss, 
Northwestern University. These succeed H. L. Fairchild 
and W. A. Noyes, whose terms expired at the end of this 
meeting. 

Members of the Committee on Grants: Walter S. 
Adams (representing astronomy), Mount Wilson Observa- 
tory, and Karl F. Kellerman (representing botanical 
sciences), U. S. Department of Agriculture, These suc- 
ceed A. Hrdlieka and B. M. Davis, whose terms expired 
at the end of this meeting. 

Member of the Finance Committee, Arthur L, Day, 
Geophysical Laboratory, Washington, D. . C., who was 
elected to succeed himself. 

(32) The council unanimously nominated Dr, J. MATr. 
Oattell to succeed himself as representative of the Ameri- 
can Association in the board of trustees of Science 
Service. 

(33) The next meeting of the executive committee will 
occur at the Cosmos dub, in Washington, on Sunday, 
April 22, 1928- The next meeting of the council will 
occur at New York on Thursday, December 27, 1928.' 
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RESOLUTIONS BEARING ON THE PUBLIC 
WELFARE ADOPTED BY THE COUNCIL 
AT NASHVILLE, DECEMBER aS, 1927 

A Resolution on the Mamtenance of the Highest Stand-' 
ards m the System of the National Tarks of the United 
States. 

Resolved: That the Amerieaii Association for the 
Advancement of Science 

(1) Approves the creation of those national parks only 
which meet the highest standards of the system, namely, 
which are whoUy or almost wholly areas of original, un- 
modified natural conditions, each a unique example of its 
landscape or geologic type in the country j and 

(2) Declares that, as the only reservational system for 
preservation of the primitive and majestic in nature, the 
protection inviolate of the system of national parks de- 
mands extraordinary watchfulness and care; and 

(3) Recognizes that, by reason of its peculiar limita- 
tions and conditions, the system of national parks pos- 
sesses faciKties for popular education in nature and for 
inspiration, which have incalculable value to individuals 
and the nation. 

A Resolution Favoring the Fstahlishment of Wild-Life 
Experiment Stations m the United States, 

Resolved: That the American Association for the 
Advancement of Science recommends the establishment of 
wild-life experiment stations for the better conservation, 
development and utilization of the wild-life resources of 
our national parks and forests, such stations to be estab- 
lished and supported by federal, state or private agencies 
or some combination of these. 


THE ANNUAL CONFERENCE OF SECTION 
AND SOCIETY SECRETARIES 

(Based on minutes furnished hy Geo, T, Eargitt, 
Secretary of the Nashville Conference) 

The secretaries of the sections and of the associated 
societies meeting with the American Association at 
Nashville, together with th^ members of the executive 
committee of the associ^ion council, the executive 
assistant and the news maiaager, held the annual secre- 
taries’ conference at the Andrew Jackson Hotel on 
the evening of Friday, December 30, following a com- 
plimentary dinner provided by the association for 
this occasion. There w^re twenty-two in attendance, 
but a few left early bec4use they were returning home 
that night. Many que$tions of the management of 
the association and of ;the relation of the association 
to the associated organizations were discussed and 
the conference was evqn more satisfactory and profit- 
able than any of th^ earlier ones. The custom of 
holding this conference in connection with the annual 
meeting each year, it^ugurated at the second Toronto 
meeting, in December, 1921, is now well established. 
It. furnishes opportii|dty for bringing together those 


who have to do with the organization and work of 
the association, especially in relation to the associated 
organizations. Dr. Geo. T. Hargitt, secretary for 
Section F (Zoological sciences), served as secretary 
of the secretaries’ conference. He was requested to 
prepare a program of topics for discussion at the 
New York conference next year, by means of corre- 
spondence with the other members. The secretaries’ 
conference thus becomes, in a sense, perpetual, and 
continues throughout the year. Further notes con- 
cerning its problems are to be published in Sciencb 
from time to time. 

The secretaries’ conference adopted the following 
resolutions of appreciation. 

(1) Resolved: That the secretaries’ conference at 
Nashville requests the ..permanent secretary to express to 
President A. A. Noyes the appreciative thanks of the 
association and. the associated societies for the fine and 
efficient manner in which he has presided at the council 
sessions and* at general sessions of the association at 
NashvjlJe' and has performed the other duties of his 

as president. 

(2) Resolved: That the secretaries’ conference at 
Nashville requests the permanent secretary to convey to 
the institutions of Nashville that have so generously 
taken part in making this meeting such a pronounced 
success, an expression of the grateful appreciation of 
the association and the associated organizations. 

(3) Resolved: That the conference of association and 
society secretaries asks the permanent secretary to ex- 
press the gratitude of the association and of the associ- 
ated organizations to the members of the local committees 
on arrangements for this meeting, without whose very 
efficient preliminary work the meeting could not have 
occurred. 

(4) Resolved: That the conference of association and 
society secretaries asks the permanent secretary to thank 
heartily the editors of the local newspapers and the press 
representatives from away who covered the Nashville 
meeting, for the very excellent and extensive publicity 
given to this meeting. 

REPORT OF THE TREASURER FOR 1926-27 

In accordance with the provision of Article HI, 
Section 6, of the By-Laws, the treasurer respectfully 
submits herewith the following report for the fiscal 
year ending September 30, 1927. 

Collections from ail sources during the year 
amounted to $31,874.78. Included in the amount axe 
the following items : 

Payment of a mortgage held by the association 

on a real estate loan $20,000.09 

Additional donation to the Prize Fund by the 
original donor, thus guaranteeing the Prize 

Award for the next five yearn 3,000.00 

Sixteen Life Membership fees, increasing the 
endowment fund by a like amount 1,600.00 
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Disbursements made in accordance with direction 
of the council and executive committee amount, in the 
aggregate, to $6,366.18, including the $1,000 Prize 
awarded to Dr. George D. Birkhoff at the fifth Phila- 
delphia meeting. 

A reserve fund of $4,364.08 was established in con- 
formity with a resolution adopted by the council 
December 27, 1926. 

The total amount of funds of the association, con- 
sisting of contributions received from Bichard T. Col- 
burn, W. Hudson Stephens, Friends of Association, 
Sustaining and life Memberships, Jane M. Smith 
and Prize Fund, is $159,075.01. 

The details of receipts, disbursements and disposi- 
tion of funds are shown in the following itemized 
statements. 

Bespectfully submitted, 

(Signed) John L. Wirt, 
Treasurer. 

Washington, D. C. 

October 1, 1927. 

CASH STATEMENT 

October 1, 1926-Septeinber 30, 1927 


Receipts 

1926 

Oct. 1 Balance from last report $ 12,242.47 

Eedemption of mortgage ...... 20,000.00 

Addition to Prize fund 3,000.00 

Bevertments (credited to 
reserve fund) : 

Moyer S. Pleisher 

grant 200.00 

W. F. G. Swann 

grant 196.00 

Accumulated interest 
purchased 93.33 489.33 

16 life-membership fees 1,600,00 

Interest on J ane M. Smith 

fund . — 300.00 

Interest on mortgage 1,020.00 

Interest on other securi- 
ties 4,983.42 

Interest on bank balance... 482.03 6,785.45 


$44,117.25 

J)isl}wr8emenis 
Grants for 1927, aHotted by Com- 
mittee on Grants: 

William H. Cole $ 150.00 

Henry B. Collins, Jr 350.00 

Bruce Fink 300.00 

Jacob Kunz 200.00 

Ann Morgan 150.00 

Knight H. Dunlap 300.00 

J. G. Frayne 150.00 

S. O. Mast 300.00 

J. G. Frayne 150.00 2,050.00 

Allotments by council or executive 
committee: 

Naples Zoological Station $ 500.00 

International Annual Tables 200.00 

Concilium Bibliographieum 20o!oo 


Committee of One Hundred 551.18 

Thomas Barbour (for Barro 
Colorado Laboratory) 300.00 1,751.18 

Philadelphia Prize (George D. Birkhoff) 1,000,00 

Three emeritus life memberships (Jane M. 

Smith fund) 300,00 

415 Journal subscriptions for life members 1,245.00 

Safe-deposit box for securities 20.00 

6,366.18 

Cash in bank 37,751.07 

$44,117.25 

BALANCE SHEET, SEPTEMBER 30, 1927 
Assets 

Investments: 

Endowment and reserve funds...$121,323.94 

Cash awaiting investment 25,516.80 $146,840.74 

Current assets: 

Income account, cash avail- 
able - 7,234.27 

Prize fund 5,000.00 12,234.27 

$159,075.01 

Liabilities 

Endowment and reserve funds: 

General : 

W. Hudson Stephens $ 4,381.21 

Bichard T. Colburn 85,586.45 

Friends of Association 3,559.00 

Sustaining-membership fees 6,000.00 

Life-membership fees 37,950.00 

Jane M. Smith fund - 5,000.00 

Beserve fund 4,364.08 146,840.74 

Current Liabilities: 

Balance of $1,000 appropri- 
ated for Committee of One 

Hundred 448,82 

Prize fund ; 5,000.00 5,448.82 

Accumulated income , uTiappropriated (cash 
^ bank) 6,785.45 

$159,075.01 

auditor's report 

I certify that I have audited the accounts of the trea- 
surer of the American Association for the Advancement 
of Science for the period Oct^ober 1, 1926, to September 
30, 1927. The securities reprejsenting the investments of 
the association, as listed in th^ treasurer's report to the 
council, have been exhibited ai^d verified with the excep- 
tion of the Pittsburgh, Sha-v^ut & Northern bonds, 
which were represented by a Certificate of deposit, and 
$10,500 worth of TJ. S. Second ijiberty Loan bonds, which 
had been deposited for redempts^on and were represented 
by a receipt. The income from -all investments was duly 
accounted for. The financial statements accompanying 
the report of the treasurer were in accord with the books 
of the association and correctly supiniarized the accounts. 

(Signed) R|)bert B. Sosman, 
Auditor. 

Washington, D. 0., 

November 22, 1927. 
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NOTES ON THE TREASUEEB^S REPORT 
The permanent secretary calls attention to the fact 
that, omitting the Jane M. Smith fund for emeritus 
life membership (which has a capital of $5,000 and 
draws interest at the rate of 6 per cent.), the average 
rate of interest received for the fiscal year 1926-27 
is 4.77 per cent. The income for the year may be 
classified, according to the several funds in the 
treasury, as follows: 

W. Hudson Stephens fund - $ 209.13 

Eichard T. Colburn fund 4,085.04 

^‘Friends of Association'^ fund 169.79 

Sustaining-membership fees (living mem- 
bers) 143.22 

Sustaining-membership fees (deceased mem- 
bers) - - 143.22 

Life-membership fees (living members) 1,317.38 

Life-membership fees (deceased members) ... 417.67 

Jane M. Smith fund 300.00 

Total income available for use in 1927-28 — $6,785.45 

Of the last amount, $5,374.00 has now been appro- 
priated (see “Proceedings at Nashville,” above), leav- 
ing a balance available for further appropriations this 
year amounting to $1,411.45. The treasurer’s reserve 
amounts to $4,364.08, available for emergencies. 

FINANCIAL REPORT OF THE PERMANENT 
SECRETARY FOR THE FISCAL 
YEAR 1926-27 

(Octal er 1, 1926 ^ to Septemler SOg 1927) 

Dr. 

To balance from last account: 

*Publieation fund — $ 1,000.00 

^Special fund for Committee 
on Place of Science in Edu- 
cation 848.93 

^Emergency fund 5,000.00 

^Available for general pur- 
poses 2,025.68 $ 8,874.61 

To receipts from membership 
dues: 

Annual dues previous to 1926 $ 80.00 

Annual dues for 1926 715.00 

Annual dues for 1927 67,527,77 

Annual dues for 1928 720.50 

Entrance fees 655.00 

Life-membership fees 1,600.00 71,298.27 

To other general receipts: 

Life-membership Journal sub- 
scriptions (from the treas- 
urer) $ 1,245.00 

Interest on bank accounts. 649.03 

Contribution from member 25,00 

Sale of Proceedings volume..,.. 293.75 

Miscellaneous receipts 332.60 

Overpayments, etc. - 255.72 2,801.10 

To special journal subscriptions : 

Science and Scientific Monthly $ 2,509.38 

Science News-Letter 8,022.00 10,531.38 


To receipts from members for 

Agassiz Bust fund. - 1,310,00 

To receipts from treasurer for 

Committee of One Hundred 551.18 

To receipts for Joint Committee 
on Promotion of Research 
in Colleges: 

Prom A. A. A. S. Committee 

of One Hundred. $ 300.00 

Prom National Research Coun- 
cil, Division of Educational 

Relations 100.00 

Prom American Council on 
Education 100.00 500.00 

Bank interest on special fund 
for Committee on Place of 


Science in Education... 
Philadelphia Meeting: 

Fund raised by local com- 


33.96 

mittee 

$ 4,027.25 


Registration fees 

1,303.00 


Sale of programs 

Sale of advertising space in 

10.50 


program 

Exhibition : 

425.00 


Receipts from exhibitors 

3,591.50 


Donations . 

500.00 

9,857.25 

Nashville Exhibition: 



Receipts from exhibitors 


868.97 


$106,626.72 


Cr. 

By subscriptions to official jour- 
nal 


$ 42,610.76 

By Division, Local Branch, and 
Academy allowances: 

Pacific Division 

$ 1,613.00 

Southwestern Division ... 

264.00 


State College (Pa.) Local 
Branch 

14.25 


Affiliated state academies..- 

1,195.50 

3,086.75 

By expenses. General Secretary_ 


4.75 

By expenses, Washington Office : 
Salaries — 

$12,330.96 


Office and addressograph sup- 
plies 

307.96 


Printing and stationery. 

1,528.32 


Telephone and telegraph 

159.91 


Postage, correspondence and 
billing — 

1,805.98 


Exchange — 

26.09 


Express, freight and drayage- 

47.73 


Notary fees 

1.00 


Pumiture and equipment. -.. 

525.54 


Miscellaneous expense 

328.93 

17,062.42 

By Circularization -. - 


2,314.72 


By miscellaneous expenses: 

Life-membership fees (to 

treasurer) $ 1,600.00 

Refunds of overpayments, etc. 255.72 

Contribution of American In- 
stitute of Sacred Literature 55.00 

Travel expenses 1,377.00 

Section expenses 658.87 

Annual meeting 
(Philadelphia) : 

Preliminary an- 
nouncement — «$ 555.84 
Program (print- 
ing) 2,085.00 
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Eepoit 874.27 

Popular lectures — 305.10 

Exhibitioa 3,841.50 

General expenses; 

At Washington 1,421.99 
At Philadelphia- 2,987.15 12,070.85 


Annual meeting 
(Nashville) ; 

Exhibition $ 890.93 

General expenses 
(Washington of- 
fice) 05.54 986.47 17,003.91 


Bj expenses, Committee of One 


Hundred 551.18 

Agassiz Bust fund: 

Total fund collected, paid to 

Hall of Fame $ 1,310.00 

Expenses, circularizing mem- 
bers for Agassiz Bust fund 362.33 1,672.33 

By expenditures Joint Committee on Promo- 
tion of Eeseareh in Colleges 269.84 

By special subscriptions; 

Science and Sdeniific Monthly 2,499.00 

Science News-Letter 8,022.00 10,521.00 


Total expenditures — 95,097.65 

By new balance; 

Cheeking account (American 

Security & Trust Co.) 21.14 

^Publication fund 2,000.00 

^Special fund for Committee 
on Place of Science in Edu- 
cation - 882.89 

*Special fund for Joint Com- 
mittee for Promotion of Ee- 

seareh in Colleges 230.16 

♦Emergency fund 5,000.00 

♦Available for general pur- 


3,394.88 11,529.07 


$106,626.72 


(Signed) Burton E. IiIvingston, 

Permanent Secretary, 

auditor's report 

As auditor for the association for the year 1926-27, I 
have employed Mr. W. E. Gallaher, an accountant at the 
Interstate Commerce Commission, to go over the accounts 
of the permanent secretary for the year ending Septem- 
ber 30, 1927. He makes the following report: 

'‘This is to certify that I have examined the re- 
ceipts and disbursements in currency, cheeks, etc., 
of the permanent secretary's office of the American 
Association for the Advancement of Science for the 
twelve months ending September 30, 1927, and have 
found the records correctly kept. Proper vouchers 
were shown for all disbursements. 

(Signed) W. E. Gaulaher, 

Accountant , ' ' 

I have reason to believe that Mr. Gallaher is an ex- 
perienced and reliable accountant and that the above 

* Funds designated by an asterisk are all in the Sav- 
ings Department of the Federal-American National Bank, 
of Washington. 


statement is a dependable report on the state of the 
accounts that were audited. 

Very truly yours, 

(Signed) Egbert B. Sosman, 
Auditor, 

Washington, D. C., 

November 21, 1927. 

NOTES ON THE PERMANENT SECRETARY'S PINANCIAL 
REPORT 

The permanent secretary adds the following notes 
on his financial report for the fiscal year 1926-27, 
which may be of interest. 

The publication fund is a reserve for the publica- 
tion of the Proceedings volume, containing the Sum- 
marized Proceedings and the Directory of Members, 
which appears every four years. The most recent 
volume was published in December, 1925, and the 
next one is to appear in the fall of 1929. It will 
include the accounts of the fifth New York meeting 
and will carry the membership record forward to 
about June, 1929. From the general income is set 
aside each year the sum of $1,Q00 for the publication 
fund, which amounted to $2,000 on September 30, 
1927. The emergency fund is simply a reserve for 
emergencies j it is available for general purposes and 
is maintained at $5,000 in the absence of emergencies. 

Eeceipts from annual-membership dues and en- 
trance fees paid by new members amounted to 
$69,698.27 for the year 1926-27. Life-membership 
fees are all turned over to the treasurer at the end of 
each year and the treasurer pays annually to the 
permanent secretary's office a sum amounting to three 
dollars for each living sustaining or life member, 
which covers the cost of the regular journal subscrip- 
tions for these members. The amount thus received 
from the treasurer in 1926-27 was $1,245.00. This 
amount may be added to the income from annual dues 
and entrance fees, giving $70,943.27 as the total 
receipts on account of all memberships throughout 
the year in question. 

It is interesting to observe, from the notes on the 
treasurer's report, that the income from the invested 
fees of living sustaining and life members for 1926-27 
is shown as $143.22 +• $1,317.58, or $1,460.60, which 
exceeds by $215.60 the cost ($1,245.00) of the journal 
subscriptions for these members. At the present time 
the income from the fees of living sustaining and life 
members is therefore a little more than sufficient to 
care for their journal subscriptions. Indeed, these 
subscriptions were this year more than cared for by 
the income ($1,317.38) from the fees of living life 
members alone. 

Payments for the special journal subscriptions for 
the Scientific Monthly and the Science News-Letter 
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(at three dollars each) are all turned over to the 
respective publishers of the journals and the work of 
handling these is a definite contribution from the 
association toward the support of the journals and 
toward the popularization of science. About eight 
per cent, of the new members joining between October 
1 and December 20, 1927, subscribed for one or the 
other of the extra journals and these are equally dis- 
tributed between the two journals, four per cent, to 
each. For the same period 2,796 subscriptions were 
received from old members for one or the other of 
the extra journals, two thirds of these being for the 
News-Letter and one third for the Monthly, 

The Agassiz Bust fimd ($1,310) was raised by 
personal subscriptions from members of the biological 
and geological sections. The cost of circularization 
for this fund amounted to $362.33, which was not 
charged against the fund, consequently the associa- 
tion actually contributed this amount. The fund 
itself ($1,310) has been transmitted to the Hall of 
Fame, New York University, as a contribution from 
members of the American Association toward the cost 
of a bust of Louis Agassiz, which is to be unveiled 
in the Hall of Fame probably next May. 

The accounts for the expenses of the Philadelphia 
meeting are not as complete as they should be, for 
no final report has been received from the local com- 
mittee for that meeting, but they are presumably 
nearly correct as shown in the permanent secretary's 
report, where the total extra expense on account of 
that meeting appears as $8,229.35, omitting the cost 
of the exhibition. Aside from exhibition receipts, 
the income from the meeting was $1,303.00 from 
registration fees and $435.50 from advertising and 
sale of the program, or $1,738.50 in all, leaving a 
deficit for that meeting amounting to $8,229.35 — 
$1,738.50, or $6,490.85. Of this deficit $4,027.25 is 
shown to have been covered by locally raised funds, 
and consequently the real deficit for the Philadelphia 
meeting was $2,463.60, paid from the current funds 
of the permanent secretary’s office. 

The annual exhibition at Philadelphia is shown by 
the report to have cost $3,841.50 and the gross income 
therefrom is shown to have been $4,091.50, with a 
net income of $250.00. An advance fund of $500 had 
been appropriated for initial expenses of the exhibi-; 
tion, of which only $250 had been expended, and this 
expenditure was offset by the net gain. Therefore 
the exhibition was really a source of neither gain nor 
loss. ; 

For the year considered the association paid $42,- 
610,75 for membership journal subscriptions andj 
:$17, 062.42 for the regular expends of the Washing-* 
ton office and it contributed $3,086.75 toward the \ 
^expenses of its divisions and local branch and of the ^ 


affihated academies of science. It is interesting to 
note that the amount contributed to divisions, branch 
and academies is a little larger than the appropriation 
($3,000) for individual grants for research, derived 
from the treasurer’s funds. 

At the beginning of the year 1926-27 there was 
available for general purposes $2,025.68 in the per- 
manent secretary’s hands. At the end of the year 
this balance is shown as $3,416.02 ($21.14 in the 
checking account and $3,394.88 in the savings ac- 
count),* the gain being $1,390.34, or about 2 per cent, 
of the total income on account of ail memberships 
for the year. 

REPORT OF THE COMMITTEE ON THE 
PLACE OF SCIENCE IN EDUCATION 

Following is the summary report of the Committee 
on the Place of Science in Education (Dr. Otis W. 
Caldwell, chairman), which was accepted by the coun- 
cil at its session on December 29. In connection with 
this summary report, the reader is referred to para- 
graphs 24 and 25 of the section on ‘^Legislative and 
Executive Proceedings,” in this issue of Science. 

REPORT 

The Committee on the Place of Science in Educa- 
tion has prepared a report for the council which it 
now submits. This report summarizes the work of 
the conamittee up to the present time. The committee 
has considered the whole subject of the relations and 
uses of science, of which science teaching in schools 
and colleges is but a part. Outlines and suggestions 
have been published as the work progressed, these 
resulting in much correspondence and in local con- 
ferences, and the conclusions are included in the 
report. 

The committee also reports that a more complete 
statement of its work is nearly ready for publication, 
and requests authorization to proceed with publica- 
tion when that statement is completed. The manu- 
script will consist of about fifty typed pages. It 
should be published in such a way as to secure wide 
circulation. It is expected that special funds will be 
secured by the committee to cover the cost of publi- 
cation. 

Three further needs have become recognized by the 
committee, through its conferences. To meet these 
needs the council is requested to approve the follow- 
ing recommendations: 

(a) That some organization of national scope, such 
as the United States Bureau of Education, or the 
Research Division of the National Educatioii Asso- 
ciation, be asked by this committee to undertake a 
comprehensive and intensive study of the situation^ 
tendencies and needs of science instruction in educa- 
tional ^sterns. 
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(b) That the services of a field secretary be secured, 
to work with existing agencies, to distribute informa- 
tion on research in science education, to stimulate 
further research, to operate as a sort of clearing- 
house agent and to continue the organizing of new 
groups of science teachers, writers for popularization 
of science, etc. This field secretary should work 
under the guidance of the Committee on the Place of 
Science in Education, or under the guidance of a 
national council of science teachers as soon as such 
a council is formed. 

(c) That a national council of science teachers be 
organized to advance science teaching, to increase 
public appreciation of science and to secure for 
science teachers increased facilities and a wider use- 
fulness. The services of a field secretary would be 
very useful in the organization of such a council. 

(Signed) Otis W. Caldwell, 
Chair man, 

GRANTS FOR RESEARCH, FOR 1928 

An appropriation of $3,000 was made by the coun- 
cil at Nashville for individual grants in aid of scien- 
tific research, to be allotted to applicants by the 
Committee on Grants for Research. Fifty-six appli- 
cations were received and considered in the regular 
way by the committee. The sums requested amounted, 
on the whole, to $18,500. Since only $3,000 was 
available for this allotment, it follows that a very 
large number of applicants must be disappointed. 
This fact should not be allowed to discourage appli- 
cations for future years, however, for the committee 
feels that better selections are possible when the num- 
ber and amounts of the applications greatly exceed 
the possibilities for actual grants. Members who 
have research projects suitable for grants from the 
association should not hesitate to make application. 

Applications are made on special blanks, obtainable 
from the Washington office of the association, and 
they may be sent in at any time. Allotments are 
made only at’ the time of the annual meeting. In 
recent years the amount of a single grant has not 
exceeded $500 and most of the grants are for smaller 
sums. This year the largest grant is for $350. 

The chairman of the Committee on Grants for 
Research has reported the following allotments of 
funds for 1928, all of the council’s appropriation for 
this purpose being thus used up. The list is arranged 
according to the several fields of science represented. 

Physics 

James W. Broxon, University of Colorado, Boulder, 
Colo. For studying pressure variation of the 
nature ionization in gases at high pressures 
A. L. Hughes, Washington University, St. Louis, 


Mo. For studying ionization and photoelectric 
effects with polarized light - 150 

Astronomy 

Heber D. Curtis, Allegheny Observatory, Pittsburgh, 

Pa. For completion of large special comparator 
for parallax and proper motion investigations on 
the extensive stock of plates which have been 
taken with the Thaw Photographic Refractor at 
Allegheny Observatory 300 

Geology and Paleontology 

Seismological Society of America (S. D. Townley, 
Treasurer, Stanford University, Calif.). For 
investigation of earthquakes occurring on the 


Pacific Coast of the United States - 200 

Ferdinand Canu, 18 Rue de Peintre Lebrun, Ver- 
sailleSj France. For studying the Bryozoan 
fauna of the Galapagos Islands 150 


Zoology 

Phineas W. Whiting, Bussey Institution, Boston, 
Mass. For genetic work with the parasitic 
wasp, Habrobracon, especially in relation to 


sex-determination and parthenogenesis 150^ 

Winterton C. Curtis, University of Missouri, Colum- 
bia, Mo. For studying effects of irradiation 

upon regeneration 300- 

Henry H. Collins, 916 Adelaide St., Pittsburgh, Pa. 


For investigation of the effects of inter-specific 
gonad transplantation upon the development of 
specific characters in ontogeny and in regenera- 
tion, in certain urodele amphibia, together with 
incidental studies of life histories and geo- 
graphic variations - 200?* 

Botany 

William R. Maxon, U. S. National Museum, Wash- 
ington, D. C. For preparation of manuscript 
for a volume describing the pteridophyta of 
Jamaica, to be published as one of the series 
now issuing from the British Museum (Natural 
History), ''Flora of Jamaica,” by Fawcett and 


Rendle 300^ 

Joyce Hedrick, 106 E. Spring St., Oxford, Ohio. For 
continuing research of Dr. Bruce Fink on ' ' The 
Lichen Flora of the United States ’ ' 200^* 


Anthropology 

Henry B. Collins, Jr., U. S. National Museum, Wash- 
ington, D. C. For archeological research at an- 
cient village sites in northern Alaska, particu- 
larly on St. Lawrence Island, for the purpose 
of tracing ancient migrations in the vicinity of 
Bering Strait 300^? 

Physiology and Medicine 

Elery R. Becker, Iowa State College, Ames, Iowa. 

For investigation of the physiological rdle in 
their host of the protozoa which inhabit the,- 
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rumen and reticulum of normal, healthy rumi- 
nants - 300 

Boy L. Moodie, 1021 11th St., Santa Monica, CaHf. 

Por the study of surgery in pre-Columbian 
Peru - — 100 

GENERAL OFFICERS OF THE ASSOCIATION 
FOR 1928 

The president and the vice-presidents for any year 
antomatically become the retiring president and the 
retiring vice-presidents for the following year. Conse- 
quently this list shows the names of the president and 
vice-presidents for 1927 as well as for 1928. Dr. L. 
H. Bailey, of Ithaca, N. Y., was retiring president for 
1927. The section secretaries are elected for a four- 
year term, expiring at the end of 1928, but the secre- 
taries of Sections A, H, L and N found it necessary 
to resign at the Nashville meeting. For Sections A, 
H and N their successors were elected for a term of 
one year. 

President 

Henry Fairfield Osborn, American Museum of Natural 
History, New York, N. T. 

Retiring President 

Arthur A. Noyes, California Institute of Technology, 
Pasadena, Calif. 

Vice-Presidents, Retiring Vice-Presidents and Secretaries 
of the Sections 
Section A (Mathematics): 

Vice-president, Baymond C. Archibald, Brown Uni- 
versity, Providence, R. I. 

Retiring Vice-president, Dunham Jackson, University 
of Minnesota, Minneapolis, Minn. 

Secretary, Charles N, Moore, University of Cincinnati, 
Cincinnati, Ohio. (To succeed Baymond C. Archibald, 
resigned.) 

Section B (Physics) : 

Vice-president, P. W. Bridgman, Harvard University, 
Cambridge, Mass. 

Betiring Vice-president, Arthur H. Compton, Univer- 
sity of Chicago, Chicago, HL 
Secretary, A. L. Hughes, Washington University, St. 
Louis, Mo. 

Section C (Chemistry) : 

Vice-president, C. E. K. Meesi, Eastman Kodak Co., 
Rochester, N. Y. 

Betiring Vice-president, Roger Adams, University of 
Illinois, Urbana, 111. 

Secretary, Gerhard Dietrichson, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. 

Section D (Astronomy) : 

Vice-preMmt, J, S. Plaskett, Dominion Astrophysieal 
Observatory, Victoria, B. C,, Canada. 

Betiring Vice-president, Walter S. Adams, Mt. Wilson 
Observatory, Pasadena, Calif. 

Secretary, Philip Fox, Dearborn Observatory, North- 
western University, Evanston, HL 


Section B (Geology and Geography) : 

Vice-president, Frank Lever ett, University of Michi- 
gan, Ann Arbor, Mich. 

Betiring Vice-president, Charles Schuehert, Yale Uni- 
versity, New Haven, Conn. 

Secretary, G. R. Mansfield, U. S. Geological Survey, 
Washington, D. C. 

Section F (Zoological Science): 

Vice-president, M. F. Guyer, University of Wisconsin, 
Madison, Wis. 

Betiring Vice-president, C. E. McClung, University ©f 
Pennsylvania, Philadelphia, Pa. 

Secretary, Geo. T. Hargitt, Syracuse University, Syra- 
cuse, N. Y. 

Section G (Botanical Sciences): 

Vice-president, C. E. Allen, University of Wisconsin, 
Madison, Wis. 

Betiring Vice-president, William Crocker, Boyce 
Thompson Institute for Plant Research, Yonkers, 
N. Y. 

Secretary, Sam F. Trelease, Columbia University, New 
York, N. Y. 

Section E (Anthropology) : 

Vice-president, Fay-Cooper Cole, University of Chicago, 
Chicago, 111. 

Betiring Vice-president, R. J. Terry, Washington Uni- 
versity, St. Louis, Mo. 

Secretary, Charles H. Danforth, Stanford University, 
Calif. (To succeed Fay-Cooper Cole, resigned.) 

Section I (Psychology) : 

Vice-president, Howard C. Warren, Princeton Univer- 
sity, Princeton, N. J. 

Betiring Vice-president, Elnight Dunlap, Johns Hopkins 
University, Baltimore, Md. 

Secretary, Frank N. Freeman, University of Chicago, 
Chicago, 111. 

Section K (Social and Economic Sciences) : 

This section is not organized at present. 

Section L (Historical and Philological Sciences) : 

This section is not organized at present. 

Section M (Engineering) : 

Vice-president, Robert Lemuel Sackett, Pennsylvania 
State College, State College, Pa, 

Betiring Vice-president, A. N. Talbot, University of 
Illinois, Urbana, HI. 

Secretary, N. H. Heck, U. S. Coast and Geodetic Sur- 
vey, Washington, D. C. ' 

Section N (Medical Sciences) : 

Vice-president, A. J. Goldforb, College of the City of 
New York, New York, N. Y. 

Betiring Vice-president, G. Canby Robinson, Vander- 
bilt University, Nashville, Tenn. 

Secretary, James Harold Austin, University of Penn- 
sylvania, Philadelphia, Pa. (To succeed A. J. Gold- 
forb, resigned.) 

Section 0 (Agriculture) : 

Vice-present, C. A. Mooers, University of Tmmessee, 
Emoxville, Term. 

Betiring Vice-president, L. E. Call, Kansas State Agri- 
cultural College, Manhattan, Kans. 
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Secretary, P. E. Brown, Iowa State College, Ames, 
Iowa. 

Section Q (Education) : 

Vice-president, Truman L. Kelley, Stanford Univer- 
sity, Calif. 

Eetiring Vice-president, Arthur I. Gates, Teachers Col- 
lege, Columbia University, New York, N. Y. 

Secretary, A. S. Barr, University of Wisconsin, Madi- 
son, Wis. 

Permanent Secretary 

Burton E. Livingston, Johns Hopkins University, Balti- 
more, Md. (Association mail address: Smithsonian 
Institution Building, Washington, B. C.) 

General Secretary 

W. J. Humphreys, U. S. Weather Bureau, Washington, 

B. a 

Treasurer 

John L. Wirt, Carnegie Institution of Washington, Wash- 
ington, B. C. 

Secretary of the Council and Program Editor 
Sam L. Trelease, Columbia University, New York, N. Y. 

Executive Assistant 

Sam Woodley, Smithsonian Institution Building, Wash- 
ington, B. C. 

Auditor 

R. B. Sosman, Geophysical Laboratory, Carnegie Institu- 
tion of Washington, Washington, B. 0. 

News Manager 

Austin H. Clark, U. S. National Museum, Washington, 
B. C. ^ s , 

Manager of Exhibition 

H. S. Kimberly, Smithsonian Institution Building, Wash- 
ington, B. C. 

The Council 

The council for 1928 consists of the newly-elected presi- 
dent, the general secretary, the permanent secretary, the 
treasurer, the vice-presidents, the section secretaries, all 
members of the esecutive committee not otherwise mem- 
bers of the council, the representatives of the afiliated 
organizations, and the eight elected council members 
named below.^ 

Austin H. dark (1931), U. S. National Museum, Wash- 
ington, B. C. 

Arthur H. Compton (1931), University of Chicago, Chi- 
cago, HL 

L. E. Bickson (1930), University of Chicago, Chicago, HI, 
Bavid White (1930), U. S. Geological Survey, Washing- 
ton, B, C. 

John^ a Merriam (1929), Carnegie Institution of Wash- 
ington, Washington, B. 0. 

Eodaey H. True (1929), iniiTKaity of PennsylTania, 
Philadelphia, Pa. 

L. O. Howard (1928), U. S. Bepartment of Agriculture, 
Washington, B. C. 

1 The mmiber in parentheses denotes the yew at lie 
end of which the manber’s term of office is to expire. 


B. T. MacBougal (1928), Besert Laboratory, Tucson, 
Ariz. 

(The first two names replace those of W. A. Oldfather 
and G. W. Stewart, whose terms expired at the end of 
1927.) 

The Executive Committee 

The executive committee consists of the newly-elected; 
president, the general secretary, the permanent secretary, 
and the eight elected members named below, ^ 

David R. Curtiss (1931), Northwestern University, Evans- 
ton, 111. 

John Johnston (1931), U. S. Steel Corporation, New 
York, N. Y. 

J. McKeen Cattell (1930) (chairman), Garrison-on-Hud- 
son, N. Y. 

Henry B. Ward (1930), University of Illinois, Urbana, 
111 . 

E. E. Moulton (1929), 327 S. La Salle St., Chicago, 111. 

M. I. Pupin (1929), Columbia University, New York, 

N. Y. 

Vernon Kellogg (1928), National Research Council, 
Washington, B. C. 

Edwin B. Wilson (1928), Harvard School of Public 
Health, Boston, Mass, 

(The first two names replace those of H. L. Eairchild 
and W. A. Noyes, whose terms expired at the end of 
1927.) 

The Committee on Grants for Eesearch 2 

Walter S. Adams (1931) (for Astronomy), Mt. Wilson 
Observatory, Pasadena, Calif. 

Karl E. Kellerman (1931) (for Botany), Bureau of 
Plant Industry, Washington, B. C. 

W. Lash Miller (1930) (for Chemistry), 8 Hawthorne 
Ave., Toronto, Ont., Canada. 

Oswald Veblen (1930) (for Mathematics), Princeton 
University, Princeton, N. J. 

L. G. Hoxton (1929) (for Physics), University of Vir- 
ginia, University, Va. 

Vernon KeUogg (1929) (for Zoology), National Re- 
search Council, Washington, B. C. 

Joseph Erlanger (1928) (for Physiology), Washington 
University School of Medicine, St. Louis, Mo. 

Nevin M. Eenneman (1928) (for Geology), University 
of Cincinnati, Cincinnati, Ohio. 

(The first two names replace those of B, M, Bavis and 
A. Hrdlicka, whose terms expired at the end of 1927.) 

FUTURE ANNUAL MEETINGS 

The American Association meets annually in con- 
vocation week, the dates for the meetings being deter- 
mined by a rule adopted by the council. When New 
Year’s day falls on Thursday, Eriday or Saturday the 
meeting period is the week (Monday to Saturday, in- 
clusive) in which New Year’s day occurs. When New 
Year’s day falls on Sundays the meeting, period is 

2 The number in parentheses denotes the year at the 
end of which the member term of ofS.ce is to expire. 



jANXJAET 27, 1928] 


SCIENCE 


99 


the preceding week. And when New Yearns day falls 
on Monday, Tuesday or Wednesday the meeting opens 
on December 27 and continues through January 2. 
Plans of individuals and societies may thus be made 
years in advance. It requires just twenty-eight years 
to complete the cycle of dates and days. Dates and 
meeting places for the next five annual meetings are 
shovm below, 

1928- 29 (New York) : Thursday, December 27, 1928, 
to Wednesday, January 2, 1929. 

1929- 30 (Des Moines) : Priday, December 27, 1929, to 
Thursday, January 2, 1930. 

1930- 31 (probably Cleveland or Montreal) : Monday, 
December 29, 1930, to Saturday, January 3, 1931. 

1931- 32 (probably New Orleans) ; Monday, December 
28, 1931, to Saturday, January 2, 1932. 

1932- 33 (Chicago) : Monday, December 26, to Satur- 
day, December 31, 1932. 

SPECIAL NOTES 

(1) This issue of Soience contains only the general 
reports on the second Nashville meeting. Reports of 
the sessions of sections and societies are to appear in 
the next following issue, for February 3. 

(2) The journal subscriptions of members for 1927 
who have not yet enrolled for 1928 are to be con- 
tinued to include the issue of Science for February 3. 
Dues for 1928 that have not been paid earlier should 
be paid now ; otherwise the journal subscriptions can 
not be continued longer. 

(3) All who are interested in the advancement of 
science and education should belong to the American 
Association. New members are received at any time. 
Information about the organization and work of the 
association and about the responsibilities and privi- 
leges of membership therein may be secured at any 
time from the permanent secretary who is to be ad- 
dressed at the Washington ofiBice of the American 
Association for the Advancement of Science, Smith- 
sonian Institution Building, Washiugton, D. G. 


SCIENTIFIC EVENTS 
NEW BUILDING FOE THE PHYSICAL SCI- 
ENCES AT THE UNIVERSITY OF 
CHICAGO 

Announcement of a new building for physics, 
mathematics and astronomy was made on January 12 
by President Max Mason, of the University of Chi- 
cago, at the auunal dinner of the trustees to the 
faculty. 

A gift from Mr. Bernard A. Eckhart, president of 


the B. A. Eckhart Milling Co., has been added to a 
fund already available and has made it possible for 
the university to proceed with a building on a scale 
adequate to the needs of these three important depart- 
ments rather than a building of limited possibilities. 
'Tn recognition of Mr. Eckhart’s benefaction, the 
building will be known as the ^Bernard A. Eckhart 
laboratory.’-” 

The laboratory will be erected to the east of Eyer- 
son physical laboratory. Charles Z. Klander, well- 
known Philadelphia architect, is now engaged in 
drafting plans for the laboratory, and has already 
submitted sketches for a structure of Gothic design 
in harmony with the university’s style of architecture. 

Ryerson physical laboratory, given the University 
of Chicago thirty-four years ago by Martin A. Ryer- 
son in honor of his father, is now inadequate to the 
needs of the three departments, which have been 
among the most productive in the university. Most of 
the activities of the astronomy department, however, 
are centered in the university’s Yerkes Observatory at 
WilHams Bay, Wis. 

A correspondent writes: “The physics department 
at Chicago is distinguished, the only three awards of 
the Nobel prize in physics to America having been 
made to University of Chicago men, Albert A. Michel- 
son, Arthur H. Compton and Robert Millikan, now 
head of the Norman Bridge Laboratory of Pasadena, 
California. In the mathematics department, Profes- 
sors E. H, Moore, Gilbert A. Bliss, Herbert E. 
Slaught and Leonard E. Dickson are among the lead- 
ing mathematicians of the country,” 

THE PURE SCIENCE RESEARCH FUND AT 
PRINCETON UNIVERSITY 

President John Grier Bibbbn has announced that, 
in consideration of the fact that Princeton University 
has already received in cash more than a million dol- 
lars toward its three-million dollar pure-scienee re- 
search fund, the General Education Board has granted 
the university for the coming year the interest on half 
its conditional gift of one million dollars. 

The gift of the General Education Board of one 
million dollars was contingent on the university rais- 
ing the other two million dollars from other sources. 
The grant for the coming year amounts to $25,000, 
representing five per cent, interest on half of the con- 
ditional gift, $1,461,000 has already been pledged 
toward the $2,000,000 which Princeton University 
must raise, of which $1^33,945 has been paid. 

President Hibben h£is made the following statement 
regarding the fond: 

The funds already received for pure science research 
have enabled the trustee to appoint five research pro- 
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fessors who, with the cooperation of other professors in 
their departments, graduate students and National Ee- 
search Fellows and International Research Fellows, are 
carrying on research in science to a degree unprecedented 
in Princeton. 

In the mathematics department a group of research 
students comprising six National Research Fellows and 
two International Research Fellows — one a privat-doeent 
at Berlin and the other a professor from Russia — are en- 
gaged in research in analysis situs and differential 
geometry, the chief fields of research of our mathe- 
maticians. 

In the chemistry department the number of men en- 
gaged in research is 30 per cent, greater than last year. 
A considerable number of the investigators in chemistry 
are engaged in catalytic studies. They include a research 
associate from Sweden, an International Research Fellow 
from Berlin, one National Research Fellow, a visiting 
professor on leave from India, a visiting fellow from Ox- 
ford and several graduate students. 

Investigators in the department of physics are co- 
operating with those in the department of chemistry in 
a combined attack on problems of excited atoms, dielec- 
trics and the electrical properties of molecules. Impor- 
tant spectroscopic work is also being done in collaboration 
with the department of astronomy. Twenty-four men are 
conducting experiments in physics, including nine mem- 
bers of the regular staff, nine graduate students, three 
National Research Fellows, one International Research 
Fellow from Gottingen, one Procter Fellow from Cam- 
bridge University, England, and one fellow each from 
the research laboratories of the General Electric Company 
and the ^V'estinghouse Company. 

In the department of biology, researches oh heredity 
and mutation in plants, on the localization of develop- 
mental materials and processes in animal eggs, on the 
origin of the vascular system in vertebrates, on the mor- 
phology and physiology of biolumineseence and the bio- 
chemistry of photosynthesis are being conducted by 
twelve members of the staff and graduate students. 

RESOLUTION REGARDING THE U. S. COAST 
AND GEODETIC SURVEY 

The following resolution, prepared with the author- 
ity of the council of the Geological Society of Amer- 
ica, was adopted by the society assembled in annual 
meeting at Cleveland, on December 30, 1927. 

Wheeeas, HousebiU No. 7480 to transfer the geodetic, 
seismologic and related services of the U. S. Coast and 
Geodetic Survey to the U. S. Geological Survey is before 
the committee on interstate and foreign commerce of the 
house and has been presented in the senate, and 

Whebeis, The proposed transfer, if effected, would 
materially change the status of the specified scientific re- 
search which is of great importance to science and to the 
people of the United States, and 

W3BDEEEAS, The proposed administrative change would 
disrupt the Coast and Geodetic Survey and would termi- 
nate the activity of that organization in lines of research 


in which it has long been engaged and in which it has 
won the respect and confidence of. the scientific world 
among all nations; 

Therefore, he it resolved, That it is the sense of this 
society that the proposed transfer should be made only 
after thorough consideration by competent scientific au- 
thority and in accordance with the recommendations 
which that authority may make ; and 

That to this end we recommend that the proposed legis- 
lation be referred to the National Academy of Sciences 
for appropriate action, and further that copies of this 
resolution shall be forw^arded to the committees of the 
House and Senate having charge of the respective bills. 

Bailey Willis, 

Elwaed B. Mathews, 
Committee 

THE SECOND SESSION OF THE INSTITUTE 
OF CHEMISTRY 

The second session of the Institute of Chemistry of 
the American Chemical Society will be held in Evans- 
ton, Illinois, from July 23 to August 18. Every effort 
is being made to arrange the lectures and conferences 
of the institute in such a way as to offer a unique ser- 
vice to chemists both industrial and academic. The 
committee in charge of the institute consists of N. E. 
Gordon, chairman of the A. C. S. committee on chem- 
ical education. University of Maryland; B. S. Hopkins, 
chairman of the division of chemical education, A. C. 
S., University of Illinois; H. E. Howe, editor, Indus- 
trial and Engineering Chemistry and head of the A. 
C. S. news service, Washington, D. C. ; C. E. K. Mees, 
Eastman Kodak Company; S. W. Parr, president of 
the American Chemical Society, University of Illinois ; 
C. L. Parsons, secretary of the American Chemical 
Society, Washington, D. C, ; C. M. A. Stine, E. I. du 
Pont de Nemours and Company; G. L. Wendt, Penn- 
sylvania State College; F. C. Whitmore, National Re- 
search Council; W. R. Whitney, General Electric 
Company, and F. W. Willard, Western Electric Com- 
pany. The executive secretary will be C. D. Hurd, 
Northwestern University, Evanston, Illinois. 

Following is a tentative list of subjects for confer- 
ences for the Institute of Chemistry. Suggestions and 
criticisms should be sent to F. C. Whitmore, National 
Research Council, Washington, D. C. There will be 
28 conferences, arranged at times when two and a half 
hours will be available for each. Thus, several con- 
ferences will be devoted to the same subject if it seems 
important enough to warrant this. 

One group of subjects will deal with the help which 
chemistry can give for the better utilization of raw 
materials : 

AgrieultTiral products 

Coal 
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Petroleuia 

Metals 

Animal products 

Only certain aspects of these subjects can be cov- 
ered. In addition, certain miscellaneous subjects have 
been suggested for conferences: 

Chemotherapy 

Disposal of municipal wastes 
Rubber 

Science and national defense 
Chemistry life processes 
Synthetic ^^raw’’ materials 
Antioxidants 
Cellulose 

Suggestions are needed regarding the special phases 
of these topics which can best be treated and regard- 
ing the best men to lead the discussions. Conferences 
will not be limited to the subjects listed above. 


SCIENTIFIC NOTES AND NEWS 

Dr. Hugh S. Taylor, David D. Jones professor of 
research chemistry at Princeton University, has been 
awarded the Hichols medal by the New York section 
of the American Chemical Society. Presentation of 
the medal will be made at a meeting of the section 
on March 9, when Dr. Taylor will speak on Catalysis 
as an Inspiration of Fundamental Research.” 

Dr. Louis B. Wilson, director of the Mayo Foun- 
dation, has been elected an honorary member of the 
Royal Society of Medicine at Rome. 

Dr. Joseph Eastman Sheehan, of New York, was 
decorated with the Order of Alphonso XII by the 
personal physician of the king of Spain, January 3, 
in recognition of his work in plastic surgery. 

At the Christmas meeting of the American Psy- 
chological Association in Columbus, Ohio, a dinner 
was given by twenty-five psychologists for Professor 
Margaret F, Washburn, of Yassar College. Pro- 
fessors Bentley, of Illinois; Langfeld, of Princeton; 
Yerkes, of Yale; Pillsbury, of Michigan, and MuU, 
of Sweetbriar, spoke and Professor Warren, of 
Princeton, presented to Miss Washburn a volume of 
studies in her honor. The dedication of the volume 
reads as follows: ^To Margaret Floy Washburn, 
teacher, editor, author, scientist, twenty-five years 
professor of psychology at Yassar College, the editor 
of The American Journal of Psychology^ on com- 
pleting thirty-three years of distinguished service to 
psychology, this volume is dedicated by her col- 
leagues.” 

The following officers for 1928 have been elected 
by the Washington Academy of Sciences: President , 


Robert B. Sosman, Geophysical Laboratory; Non- 
Resident Yice-presidentSj B. W. Evermann, Museum 
of the Academy of Sciences, San Francisco, Calif., 
J. G-. lipman. Agricultural Experiment Station, New 
Brunswick, N. J.; Corresponding Secretary ^ L. B. 
Tuckerman, Bureau of Standards; Recording Secre- 
tary j W. D. Lambert, Coast and Geodetic Survey; 
Treasurer y R. L. Faris, Coast and Geodetic Survey. 

At the annual meeting of the Mineralogical Society 
of America held at the Case School of Applied Sci- 
ence from December 29 to 31, the following officers 
were elected: President, Esper S. Larsen, Harvard 
University; Vice-president, Lazard Cahn, Colorado 
Springs, Colorado; Secretary, Frank R. Yan Horn, 
Case School of Applied Science; Treasurer, Alex- 
ander H. Phillips, Princeton University; Editor, Wal- 
ter F. Hunt, University of IMichigan; Councillor 
1928-1931, Ellis Thomson, University of Toronto. 

Dr. Douglas W. Johnson, professor of physiog- 
raphy at Columbia University, has been elected presi- 
dent of the Association of American Geographers. 

Dr. Carl L. McDonald has been elected president 
of the Academy of Medicine of Cleveland for the en- 
suing year. 

Dr. Emery R. Hayhurst, professor of hygiene in 
the Ohio State University College of Medicine, Co- 
lumbus, has been made chairman of the national com- 
mittee of the United States for the Fifth International 
Medical Congress for Industrial Accidents and Occu- 
pational Diseases to be held in Budapest in September, 
1928. 

On December 31, when the resignation of Dr. C, W. 
Larson as chief of the Bureau of Dairy Industry be- 
came elective, Secretary Jardine designated Dr. L. A. 
Rogers, senior bacteriologist of the bureau, as acting 
chief of the bureau, effective January 1, to serve until 
further notice. Dr. Rogers is in charge of the dairy 
research laboratories of the bureau. 

S. B. Haskell, director of the Massachusetts Ex- 
periment Station, resigned on December 15 to take 
a position with the agricultural department of a syn- 
thetic nitrogen products corporation. 

Charles Mervyn Slagg, chief of the tobacco divi- 
sion for the Department of Agriculture, Dominion of 
Canada, with headquarters at Ottawa, has resigned 
his commission to become director of tobacco investi- 
gations for the commonwealth of Australia. After 
visiting tobacco investigation stations in Massachusetts, 
Connecticut, Yiiginia and Wisconsin, he will sail from 
the Pacific coast to Melbourne, where his headquarters 
will be stationed. 

Dr. William Crocker, director of the Boyee 



102 


SCIENCE 


[YOL. LXVU, No. 1726 


Thompson Institute for Plant Research at Yonkers, 
New York, will take up his four months’ residence in 
Washington, D. C., beginning February 1, to complete 
his service as chairman of the division of agriculture 
and biology of the National Research Council. Dr. 
Crocker will be available for consultation at the' insti- 
tute on the 1st and 15th of each month during this 
absence, 

Db, John K. Small, head curator of the museums 
and herbarium of the New York Botanical Garden, 
has been granted leave of absence for a period of sev- 
eral weeks so that he may cooperate with Thomas A. 
Edison in his rubber investigations. Dr. Small left 
for southern Florida on January 17. 

De. Howaed a. Kelly, professor emeritus at the 
Johns Hopkins University, Baltimore, delivered the 
Himterian oration before the Hunterian Society in 
I^ndon on January 16. This is the second successive 
time the honor has fallen to an American physician, 
the last Hunterian address having been delivered by 
Dr. John M. T. Finney, of Baltimore. 

Db. C. W. Kanolt, research physicist of the U. S. 
Bureau of Mines, gave an address on January 17 
before the University of Pittsburgh chapter of the 
Sigma Xi on ^‘The Production of Extremely Low 
Temperatures.” 

On January 7, Dr. H. F. Moore, research professor 
of engineering materials, University of Illinois, de- 
livered an address to the Royal Canadian Institute, 
on the subject 'Tatigue of Metals.” 

John B. Taylor, consulting engineer of the Gen- 
eral Electric Co., will address the Franklin Institute 
on February 2, on "Making Sound Visible and light 
Audible.” 

The seventh series of Beaumont lectures which are 
under the auspices of the Wayne County Medical 
Society, Detroit, was given by Dr. George Draper, 
assistant professor of clinical medicine, Columbia 
University College of Physicians and Surgeons, on 
January 23 and 24, on (1) "Human Constitution; 
What It means and How to study It”; (2) "The 
Patient and His Physician,” and (3) "The Sex Factor 
in Total Personality.” 

E. C. Andrews, state geologist of New South 
Wales, gave a public lecture on January 6 at the Uni- 
versity of Cmcinnati on "Broken Hill, a Romance 
of Austi^alian Mining.” The lecture was under the 
auspices of the Bag and Hammer Student Geological 
Society. Dr, Andrews also addressed the faculty and 
students of the department of geology on "Problems 
of Australian Geology.” 

Db. Cob nehiL e Heymans, professor of pharma- 


cology of the faculty of medicine of the University of 
Ghent, spoke on "Contributions to the Physiology and 
Pharmacology of the Cardio-Inhibitory and Respira- 
tory Centers,” at Stanford University on December 7. 

IMajob-General George Washington Goethals, 
the distinguished engineer, died on January 21, aged 
seventy years. 

Dr. James Campbell Todd, professor of pathology 
at the University of Colorado school of medicine since 
1911, died on January 6, aged fifty-four years. 

Dr. Julius Grinker, professor of nervous and 
mental diseases at the medical school of Northwestern 
University, died on January 11, aged sixty years. 

Joseph Francis O’Bybne, professor of descriptive 
geometry at the Colorado School of Mines, died on 
December 22. 

Dr. Willard Parker Ward, of Savannah, Georgia, 
known for his work on the metallurgy of manganese, 
died on January 17, aged eighty-two years. 

The British Medical Journal states that the late 
Mr. W. Thelwall Thomas, of Liverpool, who died last 
September, has bequeathed £5,000 each to the Univer- 
sity of Liverpool, to endow a fellowship in surgical 
pathology; the Royal College of Surgeons of En- 
gland, and the Royal Medical Benevolent Fund for 
pensions for medical men and their widows. He has 
also given £1,000 to the Liverpool Medical Institution 
for the annual purchase of books of reference or jour- 
nals. He directed that his house in Rodney Street 
should be used as chambers for medical men so long as * 
the executors shall think fit; the portrait in oils of 
himself he bequeathed to the University of Liverpool. 

President W. W. Campbell, of the University of 
California, announced on December 12 that among 
other scholarships available, a Shefi&eld Sanborn schol- 
arship of $325 for a student in the school of medicine; 
also gifts of $450 for a study of the relation of the in- 
testinal flora to disease; of $100 by Dr. Curie Latimer 
Callander in support of the Callander surgical and 
topographic anatomy fund; of $200 for the use of the 
Hooper Foundation, and of $100 by Dr. Theodore C. 
Lawson, Oakland, as partial repayment of a scholar- 
ship awarded him in 1919. 

The French correspondent of the Journal of the 
American Medical Association writes that the mayor 
of Lyons has been informed that the Rockefeller 
Foundation will guarantee to the University of Lyons, 
for the purchase of sites and for the construction of 
buildings to be used by the f aeulte de medeeine et de 
pharmaeie, the sum of 41,206,000 francs ($1,648,240), 
on condition that the sum of 15,000,000 francs is sup- 
plied from other sources or furnished by the govern- 
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ment of France. Accordingly, the president of the 
cabinet, in agreement with the minister of public in- 
struction, has allotted 12,000,000 francs, payable in 
three annual sums. There remains only 3,000,000 
francs to be guaranteed. Furthermore, 100,000,000 
francs is required to complete the Grange-Blanche 
Hospital. That is the part that is to be undertaken 
by the city of Lyons. The new buildings of the f ae- 
ult4 de medecine are to be erected in the vicinity of 
the Grange-Blanehe Hospital, so that there may be 
an intimate association with the hospital clinics. 

The first allotment under the Eollin D. Salisbury 
memorial research fund of the University of Chicago 
has been made to Professor J Harlen Bretz, of the 
department of geology, for the continuance of his 
studies of the “seablands” of Washington formed by 
the scouring action of floods flowing from the glaciers 
at the close of the last glacial period. . 

Accordin'g to the Journal of the American Medical 
Association a conference on pellagra called by the 
governor of Arkansas on December 6 was attended by 
about 400 persons; in opening the meeting, the gov- 
ernor reviewed the work that had been done since the 
Mississippi flood last spring by Arkansas physicians 
and those from other states who came to help, and 
urged full cooperation between all forces of the state 
for the control and prevention of pellagra.* Dr. 
Joseph Goldberger, U. S. PubHc Health Service, 
Washington, D. C., who addressed the conference, 
stated that the records for 1927 indicate a considerable 
increase in the deaths of persons from pellagra in 
Arkansas. The number for the last year, it is said, 
will total between 600 and 700. 

The Federal Radio Commission has authorized the 
General Electric Company, Schenectady, N. Y., to 
erect an experimental station in Oakland, Calif., with 
10,000 watts power and wave-length of 10 to 40 meters, 
for "the development of improved methods of fac- 
simile transmission and television.” Construction will 
start immediately. It is expected the station will be 
completed by March 1. The visual images will be 
transmitted by wireless, using at first both continuous 
and interrupted waves. 

The Geological Survey of Denmark will celebrate 
its fortieth anniversary in June next year by a series 
of excursions and meetings to which foreign geolo- 
gists are to be invited. Before the meeting to be held 
in Copenhagen, two simultaneous four-day excursions 
will be arranged (June 21-24) : to Bomhohn, which 
forms part of the Baltic Shield and is of great petro- 
logical, stratigraphical and tectonic interest; or, alter- 
natively, to Moen and South Sjaslland, where remark- 
able dislocations in the Senonian white chalk can be 
compared with the undisturbed formations. The meet- 


ing itself (June 25-28) will be devoted to lectures and 
discussions on the general geology of Denmark and 
to visits to the celebrated museums of Copenhagen. 
After the meeting an eleven-day excursion (June 2&- 
July 9) will enable visiting geologists to study a wide 
range of glacial phenomena in north-west SjaeUand, 
F 3 ni, Langeland and JyUand. Further particulars re- 
lating to the detailed program, accommodations and 
charges will be provided in a later circular. 

The Paris correspondent of the London Times 
writes that the French government has decided to 
undertake an official investigation of the agriculture 
of the country. During the latter half of the last 
century reports were compiled by the Ministry of 
Agriculture every ten years, in which information in 
regard to the nature and size of agricultural proper- 
ties, the distribution of crops in different parts of 
France, the methods of cultivation, the use of ferti- 
lizers, etc., were set out in statistical form. The last 
of these reports was issued in 1892. Since then no 
detailed and comprehensive survey of French agricul- 
ture has been taken. The only official statistics issued 
relate to the yield of crops and numbers of sheep, 
cattle and horses and these axe admittedly based on 
insufficient data. A minor consideration in deciding 
the government to make the survey without delay is 
that the International Agricultural Institute, which 
has its seat in Rome, and of which France is a mem- 
ber, has asked for information with a view to com- 
piling a report on agriculture throughout the whole 
world. This information the French government 
would be unable to supply unless the survey were 
made. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

By the will of the late Dr. Morris Herzstein, one 
of the prominent physicians of San Francisco, Stan- 
ford University is to receive $100,000 for a chair of 
biology. 

On February 23 the new building of the Philadel- 
phia College of Pharmacy and Science will be dedi- 
cated. The formal dedicatory exercises will be pre- 
sided over by Dr. Wilmer Krusen, who was recently 
installed as president of the college. 

It is reported that Dr. Gr^orio Amo, of California, 
will give shares of his oil holding to the amount 'of 
about $1,700,000 for the establishment of a fund to 
permit foreign students to study at the Central Uni- 
versity of Spain. Dr. Amo also presented King Al- 
fonso with $400,000 to be used in the creation of a 
university city. 

Trustees of Western Reserve University have voted 
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to offer the chair of medicine, left vacant by the death 
of Dr. Charles F. Hoover, to Dr. Cyrus Cressy Sturgis, 
noTV professor of medicine in the University of Mich- 
igan and director of its research hospital. 

John Wilson, assistant chief geologist for the Pan- 
American Oil Company, has been appointed assistant 
professor of geophysics at the Colorado School of 
Mines. 

At the Harvard Medical School, Dr. William E. 
Ladd has been appointed assistant professor of sur- 
gery, Dr. Robert M. Green, assistant professor of 
applied anatomy, and Dr. Edward P. Richardson, 
John Homans professor of surgery. 

Dr. Milo Hellman, research associate in physical 
anthropology at the American Museum of Natural 
History, has been appointed professor of comparative 
dental morphology at the New York University ' Col- 
lie of Dentistry. 

DISCUSSION AND CORRESPONDENCE 
OVARIAN SECRETION AND TUMOR 
INCIDENCE 

In an article under this title which appeared in 
Science for December 16, 1927, Dr. William S. Mur- 
ray reports on experiments in which he analyzed the 
effect of ovarian hormones on the incidence of mam- 
mary cancer in mice. In this connection he refers 
to the historical development of this problem as fol- 
lows; “It has been known for some time that the 
internal secretions of the ovaries play an important 
part in the physiological condition of females during 
and after the gestation period. That the influence 
of these hormones has also a direct effect upon the 
ability of mice to combat the growth of neoplasms 
has been demonstrated by Dr. L. 0. Strong (1922) in 
his work upon transplanted tumors. Dr. Leo Loeb 
has “also” (quotation marks added by the writer) 
published a brief note on the effects of castration and 
enforced non-breeding on tumor incidence. More re- 
cently (1927) Dr. Carl F. Cori has published a very 
interesting paper on the results of castration and 
ovarian transplantation in mice.” 

This statement tends to create an erroneous impres- 
aon as to the development of our knowledge of this 
problem. Instead of having “also published a brief 
note,'^ I have published in addition to this brief note 
two extensive papers containing detailed data on this 
question. The first of these appeared as the first 
article in Volume I of the American Journal of Can- 
cer Beseareh, Januaiy, 1916, p. 1, The second ap- 
peared in the Journal of Medical Besearch, Septem- 
ber, 1919, p. 477. In these papers I gave the first 
experimental proof that internal secretions may play 


an important role in the origin of tumors. I showed 
that there is a definite quantitative relationship be- 
tween the time during which the ovarian hormones 
have had a chance to act on the mammary gland and 
the incidence of mammary cancer. This I proved 
through castration carried on in mice at different 
ages. I also showed that prevention of breeding low- 
ers the incidence of cancer but not to the same degree 
as castration at an early period of sexual maturity. 

I furthermore attempted to produce mammary cancer 
in male mice through transplantation of ovaries with- 
out succeeding in this attempt. Dr, Cori also was 
unsuccessful in similar experiments, while Dr, Murray 
succeeded in obtaining a positive result in 4 out of 
210 operated male mice, therefore in less than 2 per 
cent, of his animals. 

Since my first complete article on this problem 
appeared, I have repeatedly in various papers dis- 
cussed the theoretical importance of this question in 
the etiology of cancer. I may also add that it was 
only possible for the writer to undertake the study 
of this problem, because I had for many years pre- 
viously studied the role of heredity in the etiology of 
cancer in investigations based on the conviction that 
heredity in cancer can only be satisfactorily analyzed, 
if different families of mice are bred separately under 
identical environmental conditions. Accordingly in 
cooperation with Miss A. E. C. Lathrop, I was able 
to obtain strains of mice with definitely known in- 
herited cancer incidence which differed in the case of 
different strains. Thus we could prove the quanti- 
tative interaction between hereditary factors and f aic- 
tors founded on the inner environment of organisms. 
Furthermore I had occasion to point out that there 
are indications that a similar quantitative interaction 
exists also between hereditary factors and outer 
environmental factors. The question as to the effect 
of various glands with inner secretion on the growth 
of transplanted tumors is a problem of an entirely 
different character and experiments of this kind can 
throw no light on the role of hormones in the origin 
of cancer. 

Leo Loeb 

Department op Pathology, 

Washington University 
School op Mebicine 

LAWS RELATING TO MATHEMATICAL 
OPERATIONS 

One of the most fundamental differences between 
the mathematics which preceded the nineteenth cen- 
tury and the mathematics of to-day is the fact that 
we now lay much more stress on certain laws which 
govern many of our mathematical operations. Among 
these are those now known even by the student of 
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elementary algebra as the commutative law and tbe 
distributive law. While attention was called to these 
laws in what is commonly regarded as the most in- 
fluential mathematical text-book ever written, viz., the 
^^Elements of Euclid,” very little stress was laid on 
them before the nineteenth century. As evidence of 
this fact we may note that modern mathematical his- 
torians have as yet furnished no instance where a 
special name was given to either of these laws before 
1814 when a French writer, F. J. Servois, gave them 
their present names. 

Another fundamental law which is now commonly 
explained in our text-books on elementary algebra is 
the associate law. It is well known that this law 
plays a prominent role in the modem subject known 
as the theory of abstract groups and that no one has 
as yet given an instance where a special name was 
assigned to it before W. R. Hamilton introduced its 
present name, about thirty years after F. J. Servois 
had introduced the names of the two laws noted above. 
It is known that A. M. Legendre directed attention 
to this law in 1798 and proved its validity as regards 
the multiplication of positive integers, but no one 
seems to have thus far noted any instance of its 
earlier explicit use. Its implicit use is very old since 
it is involved in the rule that the volume of a rectangu- 
lar parallelopiped is equal to the product of three 
concurrent edges. 

The history of these fimdamental laws relating to 
the entire domain of mathematics, from the most ele- 
mentary subjects to the most advanced, exhibits the 
slowness with which mathematical concepts sometimes 
gained their present positions in the literature. In 
particular, the attitude of miad which accords to the 
theory of groups a somewhat prominent position in 
the mathematics of to-day can perhaps be best ex- 
plained by noting the growing stress placed on the 
laws which underlie very ancient mathematical opera- 
tions. At any rate such profound changes relating 
to scientific questions should be of general interest 
even i£ it can not be foreseen whether they wiD. be 
permanent. It is also possible that wide pubheity 
relating to the present stage of our knowledge along 
these lines may lead to additions thereto. 

G-. A. Mtt/TiKb 

Hniyeesity of Illinois 

SOIL SCIENCE PUBLICATION IN RUSSIA 

Db. a. Yabilov, editor of the Russian journals on 
soil science, “Bulletin Pochvoveda” and ^Tochvove- 
denie” (Moscow, U. S. S. R., Vozdvizhenka 5, Gos- 
plan) writes that beginning with the year 1928 the 
journals will publish papers in the original languages 
as submitted. He invites American colleagues to 
make use of th^ journals and in that way establMi 


closer contact between soil science workers of the 
United States and Russia. 

J. S. JOFEE 

N. J. Expeeikent Station. 

New Brunswick, N. J, 


SCIENTIFIC BOOKS 

The Elements of General Zoology. A Guide to the 
Study of Animal Biology, correlating Function and 
Structure with notes on practical exercises. By 
William J. Dakin, D.Sc., F. Z. S., professor of 
Zoology in the University of Liverpool. Oxford 
University Press, London : Humphrey Milford, 
1927. 

Methods of teaching zoology are as numerous as 
the teachers but they group themselves naturally in 
three classes, those stressing structure, those empha- 
sizing function and those magnifying habits and life 
histories. Professor Dakin’s method is obviously the 
second as shown by his sub-title, and hence the mor- 
phologist, as well as the natural historian, has to 
make a very conscious eflort to form a fair opinion 
of the real merits of the book. Were it entitled, “The 
Elements of Animal Physiology,” its contents and 
purpose would be much better indicated. It is some- 
what irritating to find animal physiology arrogating 
to itself the title of zoology. No one wishes to deny 
the vast importance of function, not merely as the 
concomitant but even as the “explanation” (in large 
part at any rate) of structure, but it is after all only 
a portion of the field of zoology. Some physiolo- 
gists are poor zoologists because of a deficient knowl- 
edge of * morphology, a complete ignorance of taxon- 
omy, and a total mdifierence to habits and life 
histories. The real zoologist is the man who is inter- 
ested in animals as living organisms whose structures, 
relationships, and natural history are vitally impor- 
tant — ^not the man who looks on them solely as 
machines. 

Aside from this objection to Professor Dakin’s 
title, the main criticism of his book has to do with 
omissions. Naturally any attempt to deal with the 
whole animal kingdom in one volume, even if only 
function is considered, necessitates omissions both 
nxunerous and important. The success of the writer 
must be judged in part by what he excludes, as well 
as by what he includes. Some of the omissions from 
the present volume are, to say the least, surprising. 
The most considerable perhaps is the complete omis- 
sion of echinoderms — ^the phylum is mentioned on 
page 5 as one of most important phyla” in the 
a-nimal kin g dom (ten are given) but no further refer- 
ence is made to it. The striking features of the 
skeleton, the unique method of excretion, the equal]^ 
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unique means of adhesion and locomotion and the 
STirprising metamorphosis from extraordinary larval 
forms are all alike ignored. Another strikmg case 
is that of the eephalopods, whose imnsual modes of 
locomotion^ remarkable means of concealment when 
in retreat, and highly developed eyes, surely demand 
at least a reference. On page 298, the statement 
occurs: “The most complicated eye in the Mollusea 
is found m the scallop’’ — one wonders just what is 
meant by “complicated” and why the cephalopod eye 
is overlooked. Omission of many other extraordinary 
stimctures, functions and activities among inverte- 
brates might be cited but lack of space forbids. 
Among the vertebrates we find no reference to the 
shell and skeleton of turtles, only a trivial allusion 
to the locomotion of snakes, no reference to the nest- 
bmlding and egg-layit^ of birds, and no reference 
to animal voices, not even the singing of birds. It 
would of course, be foolish, and unfair to Professor 
Dakin, to extend indefinitely this list of omissions, 
but the point the reviewer wishes to emphasize is that 
too much is overlooked or ignored to justify calling 
this book “The Elements of General Zoology.” 

That there is much of value in the volume is beyond 
question. The text is clear, the illustrations and 
diagrams good and the marginal subtitles are helpful. 
There is a brief introduction of 8 pages, followed by 
Section I “An Introduction to the Protozoa.” The 
25 pages thus used foim one of the most satisfactory 
chapters in the book. Just enough of classification 
is introduced to hold together the facts and the stu- 
dent who really masters this account will have a 
coherent idea of the Protozoa. Section 11, “The 
Study of the Biology of the Multicellular Animals” 
occupies over 400 pages and suffers from the attempt 
to omit everything in the nature of a classification. 
It is not necessary to enumerate here all the chapters 
or to discuss their contents. The general arrange- 
ment is that of the usual text-book on physiology — 
nutrition, respiration, blood and its circulation, loco- 
motion, nervous system and sense organs, excretion 
and reproduction. A chapter on the animal skeleton 
precedes that on locomotion, while another on the 
cell is intercalated between locomotion and the nervous 
system — ^just why at this point it is hard to see. 
Chapters on life histories, on the fresh-water pond 
as an animal community, on symbiosis, parasites, dis- 
ease and bacteria and on the animal as a whole, make 
up the remainder of this section. A dozen of the 
chapters end in suggestions for “Practical Work,” 
experimental studies and observations by the students 
themselves. The discussion of the anino al as a whole 
leads to a brief account of some of the aspects of 
heredity and evolution, and the relation of biology as 
a study, to human life. The book ends with 35 pages 


of general instructions for laboratory work, a brief 
appendix, and a not very satisfactory index of four 
pages. The student who really masters the contents 
of Section II will have an admirable idea of animal 
physiology, but Ms ideas of structure will undoubtedly 
be more or less confused and be will know almost 
nothing of the animal kingdom. 

Hubert Ltmak Claek: 

Museum op Compai^tive Zoology, 

Cambridge, Mass. 


SCIENTIFIC APPARATUS AND LAB- 
ORATORY METHODS 

A CONVENIENT DEVICE FOR PLANT 
SOLUTION-CULTURE WORK 

The paraffin-impregnated corks commonly used as 
supports for the seedlings in plant solution-culture 
investigation present certain disadvantages wMch I 
have attempted to eliminate by substitutiug perforated 
paraffin discs supported on glass rods of appropriate 
design. 

Two hundred cc. of hot water are measured into a 
250 ec. Pyrex beaker wMch is placed on a hot-plate. 
To tMs is added ten grams of paraffin m.p. 52-56° C. 
When the latter is melted the beaker is removed from 
the hot-plate. When the paraffin disc has solidified 
by cooling, it is loosened with a thin-bladed knife and 
removed from the beaker. The diameter is lessened 
by paring off a millimeter or two from the circum- 
ference so that the disc fits loosely within the beaker 
in wMch the enltures are to be made. 

The glass supports are made from 4 mm. rod. 
TMs is cut into 15 cm. lengths and marked off accu- 
rately at 2.5, 5.0, 10.0, and 12.5 cm. with a blue 
pencil. Right-angle bends are carefully made at these 
points using an iron block 2.5 cm. Mgh as mold, and 
the small but hot flame of the micro-burner for heat- 
ing. The complete support has tMs shape. 

Four notches are cut in the paraffin disc so that it 
rests easily on the two supports hanging from the 
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edge within the beaker. When the discs and sup- 
ports are properly made the former present a plane 
surface parallel with the surface of the culture solu- 
tion wMch can be of any desired distance from the 
disc. Then the convenient number of holes is made 
in the paraffin disc through wMch the roots come in 
contact with the culture solution. These holes are 
made of any desired diameter by means of appro- 
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priately selected cork-borers. la order to prevent 
cracking of the disc it is necessary that the cork- 
borer be hot. I have found that immersion of the 
instrument in hot water does this best. So heated, 
a little well-like curbing is formed around the hole 
which serves nicely to keep the seedling raised from 
the flat upper surface of the disc. 

It will be at once evident that this device is capable 
of any modification necessary to suit the individual 
need. It also allows of easy adjustment of depth of 
culture solution and degree to which the roots are 
immersed therein. Its convenience will be apparent 
to those who have wrestled as I have with the un- 
plastic cork. 

Frederick S. Hahmett 
Beseaech Ikstitutiok of the 
Lankenau Hospital, 

Philadelphia, Pa. 

A METHOD FOR CUTTING GLASS TUBING 
The accompanying figure iQustrates a method 
which has been found to be successful for cutting 
heavy glass tubing. A piece of bare, soft-drawn 
copper wire is wrapped once around the tube 
and fastened to the work bench. A mixture 
of carborundum powder and glycerine makes a con- 
venient grinding compound. A to and fro motion 
of the glass in a direction parallel to the plane of 
the figure produces relative motion between the wire 
and glass and the carborundum is thus carried 
around. The glass should occasionally be turned so 
as to make a cut of uniform depth. In ease it is 



necessary to locate the cut exactly some kind of clamp 
or guide should be used until a groove is started, H 
a deep cut is made the point where the wire 
crosses causes binding. When this stage is reached 
it is well to mount the tube in a lathe and hold the 
wire in the groove using only one haH of a turn. 
(Be sure to protect the lathe from the compound.) 
New wire should replace the old frequently to avoid 
binding when the new is used. 

The author^s first use of the method was in cutting 
a Pyrex tube having an outside diameter of 4.4 centi- 
meters and 1.2 centimeter walls. Number 80 car- 


borundum powder was used, first with Number 18 
wire and then with Number 20. The cutting time 
was about three hours. Finer wire and powder would 
be better for smaller or more deHcate pieces. 

The method has the advantages of simplicity, small 
breakage risk and freedom from strains introduced 
by methods using heat. It is particularly useful in 
cuttmg short lengths of tubing. 

Hebitak E. SeBMAlKK 

Depaetment op Physics, 

COEXELL UnIVEESITY 


SPECIAL ARTICLES 

"" REFLECTION OF LIGHT FROM THE 
SURFACES OF LEAVES 

The classical studies of Brown and Escombe^ on the 
interchange of energy between the leaf and its en- 
vironment form our only important sources of infor- 
mation as to the quantitative income and outgo of 
energy during the processes of photosynthesis, tran- 
spiration and thermal emissivity. They measured the 
solar radiation with much care, determined the coeffi- 
cient of absorption of energy by the leaf, measured 
the amount of energy expended in the various forms 
of internal work, and the gain and loss of energy 
during positive or negative thermal emissivity at the 
leaf surface. From these various determinations they 
attempted to construct a balance sheet of the energy 
income and outgo of the leaf. 

Careful consideration of their work makes it ob- 
vious that their figures, which account for 100 per 
cent, of the energy inflow in terms of work and 
transmission, can not be as accurate as they appear 
to be at first glance. The most patent error is one 
to which they referred, but neglected because they 
thought it was a small error. This is the reflection 
of Hght from the leaf surface, which, they say, with 
perpendicular incidence “must be very small in 
amount.’^ The reflected light was allowed to enter, 
as an error, into the calculation of the coefficient of 
absorption, which is therefore too large. 

During the last two years many measurements of 
the reflection of light from leaf surfaces have been 
made by means of the Keuffiel and Esser direct read- 
ing spectrophotometer. This instrument is designed 
to measure the percentage of reflection at an angle 
of 90® to the surface of the leaf when the incident 
light falls upon the leaf from almost every possible 
angle. By means of a wheel, carrying a wave-length 

1 Brown, Horace T., and Escombe, F. '^Besearches 
on some of the Physiological Processes of Green Leavm 
with Special Bef erenee to the Interchange of Energy be- 
tween the Leaf and its Surroundings/^ Proa 
8oa London B. 76: 29-llL 1905. 
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TABLE I 

Pescentags op 90° Eeplection op Beight Bippused Light peom the Sitspaces op Lbaybs 


“Wave Lengths in mj* 



430 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

660 

680 

700 

Syringa vulgaris 

Upper surface 

3.0 

3.5 

4.5 

4.5 

4.5 

5.0 

6.0 

6.5 

6.0 

5.5 

5.0 

5.0 

4.0 

3.5 

3.0 

Lower surface 

8.5 

8.0 

8.5 

9.0 

10.0 

12.0 

16.0 

16.0 

14.0 

13.0 

12.0 

11.0 

8.0 

8.0 

8.0 

Moms rubra 

Upper surface 

4.0 

4.5 

5.5 

5.5 

5.5 

6.5 

8.5 

8.5 

7.0 

5.5 

5.0 

5.0 

5.0 

5.0 

4.0 

Lower surface 

7.5 

8.0 

8.0 

9.0 

10.0 

12.5 

14.0 

15.0 

13.0 

11.0 

10.0 

10.0 

9.0 

7.5 

10.0 

Populus alba 

Upper surface 

6.5 

7.5 

9.0 

10.0 

12.1) 

14.0 

19.0 

20.0 

16.5 

13.0 

12.0 

12.0 

10.5 

10.0 

8.5 

Lower surface 

50.0 

50.0 

50.0 

50.0 

50.0 

51.0 

50.0 

52.0 

53.0 

51.0 

52.0 

51.0 

50.0 

51.0 

50.0 

Psedera quinquefolia, 
autumn crimson 
Upper surface 

5.0 

4.5 

4.5 

5.0 

5.5 

6.0 

7.0 

6.5 

7.0 

9.0 

12.0 

13.0 

12.0 

8.0 

17.0 

Lower surface 

9.0 

11.0 

13.0 

14.0 

14.0 

17.0 

19.5 

21.5 

22.5 

24.0 

26.0 

28.0 

22.0 

18.0 

28.0 

Betula alba, autumn 
yellow 

Upper surface 

5.0 

6.0 

6.0 

7.0 

8.0 

16.0 

24.0 

30.0 

33.0 

35.0 

37.0 

39.0 

42.0 

38.0 

32.0 

Lower surface 

11.0 

12.0 

12.0 

13.0 

15.0 

23.0 

26.0 

30.0 

32.0 

33.0 

33.0 

34.0 

39.0 

36.0 

35.0 


scale, the constant deviation prism of the spectrometer 
may be adjusted to throw light of "any desired wave- 
length iuto the comparison telescope. It is possible, 
therefore, to measure the percentage of reflection in 
each portion of the spectrum from 430 mp- to 700 mM*. 
The measurements were made at about 20 mu intervals 
across the spectrum, for many different kinds of 
leaves, chosen for variation in color, texture, and 
quality of surface. The accompanying Table I pre- 
sents a few of the measurements. 

From the measurements presented, it is seen that 
the greatest reflection in green leaves usually falls at 
about 540 to 560 mu, and in the darkest green leaves 
like those of Syringa vulgaris^ the reflection is a little 
over 6 per cent, in this region of the spectrum. In 
lighter green leaves, as in Populus alba, the reflection 
is much greater, 20 per cent, at 560 mp.. The under 
surface of the leaf of P. alba is very hairy and white. 
The reflection from this surface was about the same 
across the entire spectrum as would be expected in a 
gray color, and accounted for fuUy 50 per cent, of the 
incident light. 

In autumn colored leaves, such as the crimson 
leaves of Psedera quinquefoUa and the brilliant yellow 
leaves of the white birch, Betula alba, the greatest 
reflection naturally occurs in the brighter regions of 
the ^ectrum, at 640 and 660 mp-. The upper surface 
reflection of Psedera leaves is low in comparison with 
the reflection from Betula leaves. The latter in 


autumn brilliancy reflect over 40 per cent, of the inci- 
dent light, the former about 13 per cent. Many other 
measurements have been made with similar results. 
These will be published in detail elsewhere. 

The results indicate that we are not justified in 
omitting reflection as a factor when we attempt to 
develop a balance sheet for energy ^^revenue and 
expenditure’^ of leaves. If the correction of the 
coefficient of absorption of energy could be made in 
some simple maimer for the reflection factor, the 
omission would not be so serious. But if we correct 
this item in the energy relations, the other figures 
have to be changed also, and no simple correction can 
be appKed to these. They can only be remeasured, 
and the entire work done over, with reflection taken 
into account. 

As Brown and Eseombe did their work chiefly with 
the leaves of one species, Catalpa bignonioides, it is 
certain that many leaves differ from this species in 
mass per square centimeter of surface. This differ- 
ence will also disturb the calculated balance of energy 
with special reference to thermal emissivity. The 
energy relations of leaves are therefore in need of 
reinvestigation, and the balance sheet of energy should 
be constructed on the basis of a more critical study 
of all the energy factors involved, and on the basis 
of a study of a number of leaf types. 

Charles A. Shxjil 

UuTPEBSiTT OP Chicago 
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THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

THE RESPONSE TO THE ADDRESSES OF 
WELCOME AT THE OPENING 
SESSION AT NASHVILLE 

{By President A, A. Noyes) 

In response to your welcomes I would say at the 
start we are heartily glad to be here! And this for 
various reasons: First of all, we look forward to 
enjoying the famed hospitality of the South in this, 
one of its leading cities, and to becoming acquainted 
with its people. But more important stiU is the hope 
that our visit here may in some small measure con- 
tribute to the already active scientific and educational 
development of this section of the country. One of 
your distinguished writers, Professor Mims, has 
recently described for us “The Advancing South”; 
and most important among its many advances is, as 
he rightly emphasizes, that of its intellectual life. 
The purpose of this association is the advancement 
of science in its broadest sense; and it is glad to meet 
again in the South for the reason that conditions are 
now clearly propitious for a rapid extension of scien- 
tific activities here. 

I desire especially to reciprocate Dr. Kirkland’s 
greetings from the educational institutions of this 
state, and to thank them for their cordial welcome. 
The present success of these institutions afiords the 
best assurance that this state will play its part in 
the larger development of science which is to take 
place during the next decades in this country and 
especially in the South. 

It might be desirable on the occasion of this fifty- 
year anniversary of the former Nashville meetmg, to 
review in broadest outlines the advance of the sciences 
during the last half-century; but this would be more 
suitable for the substantial address of a retiring 
president than for the short responses which I am 
making to your kind welcomes. I may, however, 
briefly refer to certain pronounced changes in the 
viewpoints of scientific investigators. 

About forty years ago the physical sciences, phyffics 
and chemistry, seemed to have reached a nearly 
tionary condition, as exemplified by the oft-quoted 
remark of an eminent physicist that the future ad- 
vances of physics were to consist in adding another 
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decimal place to the knoim values of natural con- 
stants — ^which reminds me of the. remark of a distin- 
guished scientist who^ when asked why he did such 
.work, replied, guess I am like the Irishman that 
said, ^When I see a head, I hit it,’ so when I see an 
inexact constant I go at it.” Moreover, scientists in 
those fields were becoming over-conservative in the 
scientific use of the imagination. Thus the philoso- 
pher-scientists Mach and Ostwaid in Germany nrged 
that the primary aim of science is a representation 
of natural phenomena without the aid of hypothesis. 
Then in 1886-87 burst into the realm of chemistry the 
general theory of solutions of van’t Hoff, the ionic 
hypothesis of Arrhenius, and the development of these 
theories by Nemst and others; and a new branch of 
chemistry, physical chemistry, came into being. In 
physics during the last decade of the nineteenth cen- 
tury the discoveries of X-rays by Roentgen, of radio- 
activity by Becquerel and the Curies, and of the 
phenomena of gaseous conduction by J. J. Thomson, 
opened the way for a most extraordinary develop- 
ment of physical science — ^that of modem sub-atomic 
or electronic physics. Physicists became eager, op- 
ttmistie, imaginative; and volumes of exciting discov- 
eries poured out of the laboratories of the world. 
Relativity, non-Euclidean geometry, and non-New- 
tonian mechanics appeared on the scene. The exact- 
ness under aU conditions of the most fundamental 
laws of physics was questioned and reexamined. 
Energy came onto the stage, and matter took a back 
seat. A less mechanistic conception of natural phe- 
nomena arose. 

In the meantime in the biological sciences the ex- 
istence of evolution as a fundamental phenomenon 
of life was established by converging evidence from 
paleontology, embryology, genetics, and comparative 
anatomy, with a certainty comparable with that of 
the Copernican conception of the solar system. While 
even less can be said to-day of the processes by which 
evolution takes place than was thought to be known 
fifty years ago, the facts that evolution has been 
going on and that many animal and plant types have 
gone through definite stages of development can only 
be doubted by an individual who like an ostrich buries 
his head in the sand out of a vague dread that he may 
see something shocking. 

These advances in the physical and biological 
sciences have greatly infiuenced the philosophic and 
religious thinking of the scientific man; for it is a 
great mistake to think the tendency of advancing 
science is towards materialism. Just the opposite. 
The repeated discoveries of new and unexpected types 
of phenomena in the physical world make us realize 
more than ever the limitaiions of our understanding, 
and lead us to feel with Tennyson that ^‘as knowledge 


grows from more to more, will more of reverence in 
us dwell.” And we like to repeat to ourselves the 
words of a poet-scientist of England (Whetham) : 

We scatter the mists that enclose us 
The seas are ours and the lands, 

The quivering ether knows us 
And carries our quick commands. 

Erom the bla^e of the snn’s bright glory 
We sift each ray of light; 

We steal from the stars their story 
Across the dark space of night. 

But beyond the bright search-lights of science, 

Out of sight of the windows of sense, 

Old riddles still bid us defiance 
Old questions of why and whence. 

There fail all cure means of trial 
And end all the pathways we’ve trod 
Where man by belief or denial 
Is weaving the purpose of God. 

Moreover, the fuller establishment of evolution as 
a principle of life, and the implication of that prin- 
ciple that man in his present state may be “the herald 
of a higher race,” give us a system of ethics which 
makes us charitable to the failings of our feUow men 
and eager to work for the further development of 
our race; also a religious viewpoint which leads us, 
more than any static ready-made universe could do, 
reverently ponder the ways of God.” To us the 
process of evolution becomes the most striking 
manifestation in all nature of the underlying power 
“which passeth all understanding” — a view so finely 
expressed in the well-known words of another poet: 

A first-mist and a planet, 

A crystal and a cell, 

A jeHy-fish and a saurian, 

And caves where the cave-men dwell, 

Then, a sense of law and beauty 
And a face turned from the clod; 

Some call it Evolution, 

And others call it God. 

We are delighted to receive also the welcome from 
the civic interests of this state; for science needs the 
aid of the intelligent men engaged in other profes- 
sions and in industry and commerce. There are few 
things more promising for the advancement of 
science in this country than the whole-hearted way 
in which leading men of afiairs are interesting them- 
selves in the promotion of research. And most sig- 
nificant is the fact that this interest applies not so 
much to research in its application to their own 
industries (shown by the establishment of great re- 
search laboratories, such as those of General Electric 
Company, American Telegraph and Telephone Com- 



Fbbetjart 3, 1923] 


SCIENCE 


111 


pany, the dn Pont Company, and many others), as to 
fundamental research in pure science. 

The last year has afforded a striking instance of this 
— ^the only one I have time to mention. The National 
Academy of Sciences, a sister organization of this 
association, realizing that America, in proportion to 
its wealth and population, is not contributing any- 
thing like its share to the advancement of science, and 
believing that this is largely due to very inadequate 
fnaneial support of the investigators of this country, 
undertook to secure from our larger corporations a 
fund of $20,000,000 for the promotion of research in 
all the varied branches of pure science. It was 
clearly seen that the first step in such a campaign 
must be to get the aid of prominent men of affairs, 
whose support would carry weight with our indus- 
trial leaders. The first remarkable thing was that 
there was no difficulty whatever in securing this sup- 
port. Herbert Hoover, in spite of his many obliga- 
tions, accepted the chairmanship of the board of 
trustees of the fund; and such men as Ehhu Eoot, 
Charles Hughes, Andrew Mellon, Owen Young, John 
W. Davis, Edward House, J. J. Carty, and Gano 
Dunn became members of the board and have for the 
most part taken an active part in its work. The sec- 
ond remarkable thing was that there was no need of 
convincing either these men or the leaders of industry 
consulted that the fund should be used for research 
in science itself rather than in its industrial applica- 
tions. They saw that the latter was a field of research 
that should be prosecuted by the industries themselves 
within their own establishments — ^not by universities 
or endowed research institutions. They realized too, 
as Professor Tyndall said in substance fifty years 
ago in his lectures in New York, that *^just as the 
stream dwindles when the fount dries, so surely will 
technical developments lose all vit^ty when they 
cease to be nourished by new scientific discoveries.’^ 
Scientific discovery "puts not only money into the 
pockets of individuals, but millions into the excheq- 
uers of nations,” yet even greater are its intellectual 
and spiritual contributions to the welfare of mankind. 

Well, the campaign was undertaken xmder these 
favorable auspices, and is now progressing satisfac- 
torily. Already a considerable sum payable through 
a period of ten years has been secured, and the 
prospects are good for more. 

But it is not alone on the financial side that science 
needs the support of the intelligent people of any 
community. While science has through daily esperi- 
enee come to be universally recognized as vitally im- 
portant, yet it is often not realized that science does 
not "just grow” — ^that it arises from research^ and 
that research is a sensitive plant which will grow suc- 
cessfully only from carefully selected seeds — the best 


brains of the nation; and which must be protected 
against the frost of dogmatic intolerance, against the 
drought of administrative routine, against the flood 
of modem mass education, against overforcing 
through the impatient demands of practical men, and 
against the blights of poverty and social neglect. 
Research will come to its own in any community only 
when its members, in the words of Pasteur, regard 
their research laboratories as their temples. 

THE NEWLY-ELECTED PRESIDENT OF THE 
AMERICAN ASSOCIATION 

All who are interested in the advancement of 
science in America and in the world at large must be 
deeply gratified by the election of Henry Fairfield 
Osborn as president of the American Association for 
the Advancement of Science. This is the highest 
honor that can come to an American worker in science 
from his colleagues, and Professor Osborn’s work is 
surely an excellent example of the finest endeavor for 
which the American Association stands. Primarily a 
vertebrate paleontologist his influence for advance- 
ment has been much broader than that field. His 
work has been remarkably effective in many lines of 
scientific thought. He is well known as a research 
worker, author, educator and administrator. 

The president-elect was bom at Fairfield, Connec- 
ticut, on August 8, 1857, the son of William Henry 
and Virginia Reed (Sturges) Osborn. On the pater- 
nal side he is descended from the Osborns of Salem, 
Massachusetts, of the colonial period. On the mater- 
nal side his descent is from Nathan Gold and Andrew 
Ward, of the time of the Revolution, and from Rev, 
Ebenezer Pemberton, one of the three founders of 
Princeton College. His maternal grandfather was 
Jonathan Sturges, who was president of the New 
York Chamber of Commerce. His father was a 
founder and for many years president of the Dlinois 
Central Railroad. 

Educated at the Columbia Grammar School and 
Lyons Collegiate Institute, of New York City, and 
at Princeton College, Osborn received the A.B. degree 
in 1880. He was greatly infiuenced by President 
McCosh in philosophy and by Professor Arnold Guyot 
in geology. His field work in paleontology* began 
immediately after graduation, for he took* part in 
geological expeditions to Colorado and Wyoming in 
1877 and 1878. In 1878-79 he took courses in anat- 
omy and histology at the College of Physicians and 
Suigeons and at Bellevue Medical College, in New 
York City. In the year 1879-80 he studi^ embry- 
ology at Cambridge University, under Francis Bal- 
four, and comparative anatomy in London, under 
Thomas Henry Huxley. He also spent some time in 
Germany. Having held the first E. M, Biological 
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FellowsMp at Pnneeton for the years 1880-83, he 
was appointed assistant professor of natural science 
at that institution in 1881, and professor of compara- 
tive anatomy in 1883, where he remained seven years. 

Professor Osborn was called to Columbia Univer- 
sity in 1890 to the Da Costa chair of biology. Here 
he organized the zoological department, instituted 
scientific expeditions and started the Columbia Bio- 
logical Series of publications, which he edited for a 
number of years. In 1894 he served on the adminis- 
trative board of publications and as a trustee of 
Columbia University Press. From 1892 to 1895 he 
was dean of the faculty of Pure Science at Columbia 
University. He retired from active teaching in 1910, 
but since then has remained in Columbia as research 
professor of zoology. 

The new president’s career in university work has 
been amply adequate for very great eminence, but 
he has also won the position of dean of American 
museum organizers and admioistrators. Throughout 
the last nine years of his Columbia period he served 
as curator of the department of vertebrate paleontol- 
ogy in the American Museum of Natural History, 
New York City. In the last named year he withdrew 
from the active curatorship and he has since then 
been honorary curator. To research, writing, editing 
and the administration of the museum he has devoted 
the last thirty-seven years. He was assistant to the 
president from 1899 to 1901 (when he inaugurated 
the present internal organization of the museum and 
started the museum journal and the memoir series of 
publications), trustee and vice-president from 1901 to 
1908, and he has been president of the Board of 
Trustees since the death of President Jesup in 1908. 

As curator in vertebrate paleontology, President 
Osborn led in the organization of many expeditions 
that went out from the American Museum in search 
of vertebrate fossils, largely to the regions made 
famous by the pioneer work of Leidy, Cope and 
Marsh. He was a member of the exploration parties 
of 1893, 1897, 1903, 1906, 1907, 1908, 1909 and 1910 
and he has also accompanied some expeditions of 
later years. In 1907 the expedition to the Fayum, 
in Egypt, secured, among many other valuable finds, 
fossils representing two very early stages in the evolu- 
tion of the elephant and led to the Memoir on the 
Proboseidea now in press. His earlier prediction 
that Africa is to he considered as the original home- 
land of this great mammal appears to have been fully 
confirmed. 

During the administration of President Osborn have 
occurred remarkable advances in paleontological tech- 
nique at the American Museum of Natural History, 
and great improvements in the teaching value of the 
e x hi bits, through attractive grouping and posing. In 


his museum period has been assembled what is said 
to be the most extensive collection of vertebrate fossils 
in existence, notably the coHeetions of fossil horses 
and of fossil proboscideans representing geological 
times from the Tertiary forward. These fossil collec- 
tions have become a standard of excellence. The 
president has continually encouraged and stimulated 
research and the distribution of knowledge of natural 
history in the City of New York. His many and 
important contributions to public education were the 
reason for his receiving the Eoosevelt Medal of Honor, 
presented by President Harding in 1923. 

Professor Osborn has also a fine record of research 
achievement in the U. S. Geological Survey, to which 
he was appointed, as vertebrate paleontologist, in 
1900. He was promoted to the rank of senior geolo- 
gist in 1924. In this connection he is bringing out his 
greatest research contribution, a monograph on ^^The 
Titanotheres of Ancient lYyouiing, Dakota and Ne- 
braska,” which is now in press. 

As chairman of the executive committee of the New 
York Zoological Society (1896-1903, 1907-1909), Dr. 
Osborn organized and established the administrative 
and scientific work of the society and supervised de- 
tails of the plans for the splendid facilities of the 
New York Zoological Park. He was vice-president 
of the Zoological Society in 1897 and president from 
1909 to 1923. As a mark of its appreciation of his 
long-continued interest and devotion, the New York 
Zoological Society has elected him to honorary presi- 
dency for life. 

In 1906 Professor Oshom was elected to the secre- 
taryship of the Smithsonian Institution, held to be the 
most honored scientific post in the United States, but 
he was obliged to decline. He has held the presidency 
and other responsible offices in many American scien- 
tific and educational organizations. He is a member 
of the National Academy of Sciences and the Amer- 
ican Philosophical Society and an associate fellow of 
the American Academy of Arts and Sciences. His 
name is on the rolls of a very large number of learned 
organizations, both American and foreign. He has 
received many medals of honor and numerous honor- 
ary degrees. 

The president-elect became a member of the Amer- 
ican Association for the Advancement of Science in 
1881, being elected to fellowship in 1883. He became 
a life member in 1917. He is shown, on the cards of 
the Washington office, as specially interested in Sec- 
tions E (Geology and Geography), and F (Zoological 
Sciences). He was vice-president (for Section E) in 
1892 and has served the association in various other 
capacities from time to time. His scientific record 
and his leading position in affiairs that interest scien- 
tific workers make Professor Osborn an excellent 



February 3, 1928] 


SCIENCE 


113 


choice to represent the work and ideals of the Amer- 
ican Association. 

Professor Osborn’s publications are many and in 
many fields. According to available information he 
has published seven scientific memoirs, eleven books 
and over seven hundred papers. He edited “A Nat- 
uralist in the Bahamas” (1910), a memorial to Dr. 
John I. Northrup, and ^Tifty Years of Princeton, ’77” 
(1927). The foUowing are the titles of his books: 
“From the Greeks to Darwin” (1894), “Evolution of 
Mammalian Molar Teeth” (1907), “The Age of Mam- 
mals” (1910), “Huxley and Education” (1910), “Men 
of the Old Stone Age” (1915), “Origin and Evolution 
of Life” (1917), “Impressions of Great Naturalists” 
(1924), “The Earth Speaks to Bryan” (1925), “Evo- 
lution and Religion in Education” (1926), “Creative 
Education in School, College, University and Museum” 
(1927), “Man Rises to Parnassus” (1927). A survey 
of his published papers shows 14 on geology, 35 on 
zoology, 24 on comparative anatomy, 3 on eugenics, 30 
on anthropology, 77 on evolution, 285 on paleontology, 
52 on education, 5 on psychology, 80 on biographic 
subjects, 52 on administrative subjects and 36 in other 
fields. — ^B. E, L. 

REPORTS OP THE SESSIONS OF SECTIONS 
AND SOCIETIES AT THE SECOND 

NASHVILLE MEETING 

The general reports of the second Nashville meet- 
ing have been published in Science for January 27. 
The present issue is mainly devoted to special reports 
of the sessions of the several sections and of the 
societies that took part in that meeting. Almost all 
reports from section or society secretaries were in 
hand by January 14. These have been edited and 
assembled for the following pages. 

The permanent secretary is very grateful to iJie 
secretaries of the sections and societies for their 
hearty cooperation in this work, especially for the 
promptness with which the reports have been received 
this year. The material here presented is classified 
according to the sections of the association, after the 
manner of the arrangement of the general program 
of the meeting. It is to be noted that the days of the 
week mentioned are those from Monday, December 26, 
to Saturday, December 31, 1927. 

SECTION A (MATHEMATIGS) 

Vice-president and chairman, R. C. Archibald; 
retiring vice-president, Dunham Jackson; secretary, 
C. N. Moore, University of Cincinnati, Cincinnati, 
Ohio. With the section met the American Mathe- 
matical Society {president, Virgil Snyder; secretary, 
R. G. D, Richardson, Brown University, Providence, 
R. I.) and the Mathematical Association of America 


{president, W. B. Ford; secretary, W. D. Cairns, 
Oberlin, Ohio). 

{Report from R, C. Archibald) 

Section A held a joint session Thursday afternoon 
with the two affiliated organizations. Professors 
Jackson and Ford presided, and three papers were 
presented: the first by Professor E. V. Huntington, 
of Harvard University, retiring chairman of the sec- 
tion; the second by Professor Dunham Jackson, re- 
tiring president of the Mathematical Association of 
America, and the third by Professor Arnold Dresden, 
of Swarthmore College, representing the American 
Mathematical Society. — Professor Huntington gave a 
non-technical account of “The Notion of Probable 
Error in Elementary Statistics.” This address was 
published in Science for December 30, 1927. 

Professor Jackson spoke on “The Human Sig- 
nificance of Mathematics.” It was contended that the 
significance of advanced mathematical study in human 
society is more profound than an analysis of the im- 
mediate applicability of current research would indi- 
cate. Mathematics is of great benefit in promoting 
the habit of exact thinking, in some at any rate, of 
those who have experience of it. The universality 
and permanence of mathematical truth make a pro- 
found appeal to the constructive imagination and con- 
stitute a bond of common experience between thinking 
men of all times and places. Since mathematical 
knowledge as we possess it is a product of human 
thinking, the process of acquiring it contributes 
materially to the comprehension of the manner of 
working of the human intelligence and of the extent 
to which reliance can be placed on the results of its 
free play. And since our knowledge comes only in 
restricted measure from the discoveries of the great 
leaders in the science, and very largely from the 
collective experience of the race, every serious student, 
whether personally eng^d in research or not,, may 
feel that he contributes something to the completeness 
of the structure. This paper is to be published in 
The American Mathematical Monthly, 

Professor Dresden’s paper dealt with “Some Philo- 
sophic Aspects of Mathematics.” Discussions of the 
foundations of mathematics occasioned by recent work 
of Brouwer, Hilbert and others led to the considera- 
tion of certain questions which bear on the essential 
character of the subject; viz,, the meaning of “ex- 
istence” in mathematics, and the basis for confidence 
in the validity of its conclusions. In its essential 
aspects, mathematics has no strictly objective basis, 
but is, in a very definite sense, subjective and tem- 
poral; belief in the validity of mathematical conclu- 
sions rests upon respected successful verifications 
made in the applications of mathematics. 
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The American Mathematical Society held sessions 
for the presentation of seventy-two papers on Wed- 
nesday morning and afternoon and Thursday morn- 
ing. There were in attendance 138 members, a num- 
ber that compares favorably with 188, the number 
who attended the Philadelphia meeting last year, the 
largest in the history of the society. There were also 
in attendance fifty-two non-members. At the first 
session Professor James Pierpont, of Yale University, 
gave an interesting address on “Mathematical Rigor, 
Past and Present,” in which were rapidly reviewed 
some of the main features of the development of 
standards of rigor in analysis since the invention of 
the calculus by Newton and Leibnitz. Not until the 
days of Cauchy, Gauss, Abel and Dirichlet did 
analysts employ reasoning relative to infinite proc- 
esses which resembles that of to-day. Improvement 
in rigor has in the main been brought about by dis- 
covering possibiliti^ whose existence had not been 
suspected and which rendered a good part of former 
proofs unsatisfactory. The next step taken to give 
mathematical reasoning more strength is due to 
Weierstrass. Until his time geometric notions were 
freely admitted in analytic proof. But the discovery 
of continuous functions without derivatives made 
manifest the wide gap which existed between geo- 
metric notions and their analytic formulation. Weier- 
strass was thus led to place all analysis on a purely 
arithmetic foundation. His name has been a synonym 
of mathematical rigor for fifty years. There has now 
arisen a school inaugurated by Kronecker and con- 
tinued in one form or another by Poincare, Borel, 
Weyl and Brouwer, who call themselves finitists, em- 
piricists or intuitionalists. These aim to introduce a 
far more exalted type of rigor than has hitherto been 
deemed necessary, which if carried through will re- 
quire a rebuilding of present analysis from the ground 
up. This movement is hotly challenged by the 
formalist school, whose protagonist is Hilbert. Time 
alone will settle the controversy. This address is to 
be publi^ed in the Bulletin of the American Mathe- 
matical Society. — ^The fifth Josiah Willard Gibbs lec- 
ture of the American Mathematical Society, on 
^Ttesonanee in the Solar System,” was delivered at 
the general session Wednesday afternoon, by Profes- 
sor E. W. Brown, of Yale University. The lecturer 
developed certain consequences of resonance phe- 
nomena amongst the periods of revolution of planets 
and satellites. By means of the analogy to the motion 
of a frictionless pendulum under a periodic disturb- 
ance, the indeterminate nature of the problem of three 
or more bodies over long periods of time was empha- 
sized- Two principal conclusions were drawn: (1) 
that any actual system like the solar system was in 
a continual state .of development, owing to gravita- 


tional action alone j (2) that speculations into the re- 
mote past or remote future of such a system were 
more likely to be valid if reached by probability meth- 
ods than if attempted by exact analysis. The address 
will appear in the Bulletin of the American Mathe- 
matical Society. The society elected Professor J. W. 
Young, of Dartmouth College, and Professor H. L. 
Rietz, of the University of Iowa, as vice-presidents for 
two years. Professor J. L. Coolidge, of Harvard 
University, was appointed to represent the society in 
the National Research Council for three years from 
July 1, 1928. 

The Mathematical Association of America held its 
twelfth annual meeting on Friday morning and after- 
noon, when seven papers were presented. President 
Ford presided. The following elections were an- 
nounced: Professor A. J. Kempner, of the University 
of Colorado, and Professor F. D. Mumaghan, of the 
Johns Hopkins University, as vice-presidents for one 
year; Professors Archibald, Eisenhart, Lane and 
Rietz, as trustees for a term of three years. — On 
Thursday a very successful dinner for the mathe- 
maticians was held at the Ward-Belmont School. 

SECTION B (physios) 

Vice-president and chairman, A. H. Compton; re- 
tiring vice-president, W. Duane; secretary, A. L. 
Hughes, Washington University, St. Louis, Mo. 
With Section B met the American Physical Society 
{president, K. T. Compton; secretary, H, W. Webb, 
Columbia University, New York City) and the Ameri- 
can Meteorological Society {president, C. F. Marvin; 
secretary, Charles F. Brooks, Clark University, Wor- 
cester, Mass.). 

{Reports from A. L. Hughes and 
Charles F. Brooks) 

Section B and the American Physical Society held 
meetings on Wednesday, Thursday and Friday. 
Nearly one hundred members of the section attended 
the meetings. The address of the retiring vice-presi- 
dent, Professor W. Duane, of Harvard University, 
was given on Wednesday afternoon, on “The General 
Radiation,” Beginning with a rapid recapitulation of 
the main facts known about the general radiation in 
X-rays, the speaker pointed out how some of them re- 
ceive a natural theoretical interpretation w^hile others 
can not as yet be accounted for on any theory. He 
then went on to describe his investigations on the gen- 
eral radiation from matter in the gaseous state. Pro- 
fessor Duane finds that the distribution of the general 
radiation from a gas differs considerably from that 
from a solid in that the energy is more concentrated 
towards the short wave-length limit. Theory has at 
present no explanation to offer for this result. Pro- 
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fessor Duane^s address will be published later in 
ScrENCE. The address of the retiring vice-president 
was followed by a leeture by Dr. G. J. Davisson, of 
the Bell Telephone Laboratories, on ^^Diffraction of 
Electrons by a Ciystal of Nickel.” One of the most 
perplexing phenomena in physics is that radiation in 
some effects behaves exactly as though it were waves 
in a continuous medium, while in others it behaves 
like a torrent of tiny particles traveling with the 
velocity of light. Hitherto, the electron has been 
satisfactorily accounted for by supposing it to be a 
tiny material particle. Dr. Davisson and Dr. Germer 
have found, however, that when electrons impinge on 
a suitable metallic crystal surface they reemerge in 
definite directions, exactly as though they were X-rays 
of proper wave-length falling on the crystal. This 
behavior can not be explained at all on the supposi- 
tion that the electron is a tiny material particle. The 
great significance of these results is that they show, 
for the first time, that the electron behaves in some 
phenomena just like a wave, while in others, it be- 
haves like a particle. These discoveries are to be re- 
garded as among the most fundamental of recent 
years. 

The American Physical Society had a program occu- 
pying five half days. Fifty-three papers were com- 
municated. On Wednesday Professor K. T. Compton, 
president of the American Physical Society, gave the 
presidential address on “Recent Studies of Electrical 
Discharges in Gases.” He described briefly the prin- 
cipal features of the electrical discharge in gases, out- 
lined various theories which had been proposed and 
pointed out the difficulties which bar the way to the 
application of the theories to actual conditions, except 
in specially selected, simple cases. He then pro- 
ceeded to describe recent advances in this field (many 
of which have come from Professor Compton’s own 
laboratory) and showed how we have now a much 
improved understanding of the various types of dis- 
charge and of the causes of the transitions between 
them.— On Thursday evening a very successful dinner 
was held, attended by over one hundred persons. The 
Nashville meeting will be remembered with pleasure 
by all who attended because of the unusually excellent 
arrangements for the physicists at the Ward-Belmont 
College. 

The American Meteorological Society joined with 
Section E (Geology and Geography) and the Asso- 
ciation of American Geographers in a symposium on 
“Problems of the Mississippi River,” which occurred 
Thursday morning. About 150 persons attended. 
Five of the eight papers were on meteorological sub- 
jects. Four Weather Bureau flood forecasters, 
Frankenfield, Williamson, Barron and Cline, pre- 
sented the fundamentals of flood causation and flood 
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prediction in the Mississippi Yalley, while Brooks, 
on behalf of Bangs and himself, gave a weather-map 
discussion of the great rainfall of April, 1927, to 
which was due the unusual magnitude of the recent 
flood. Special tribute was given to Dr. I. M. Cline, 
on account of his surpassing public service in the 
Louisiana region of the flood. The prime importance 
of the rainfall in the middle and lower parts of the 
Mississippi Basin and the relative insignificance of all 
other factors were emphasized and a plea was made 
for a thorough-going meteorological investigation of 
great rain periods and their antecedents. — ^A session 
was devoted to local climatological studies. Another 
was on winds. A third was largely on storms, but in- 
cluded papers on radio, and on the correlation 
periodogram. — Of special import to Tennessee was the 
Tennessee Weather Service session and luncheon on 
Friday, organized by Fergusson, Nunn and William- 
son, all of them Tennessee meteorologists. A group 
of the cooperative observers of the state joined with 
many Weather Bureau officials and others to talk over 
affairs of mutual interest and the session was presided 
over by Professor C. F. Marvin, chief of the U. S. 
Weather Bureau and president of the American 
Meteorological Society. Mrs. Ross Woods, who main- 
tains the long-record station at Palmetto, Tennessee, 
brilliantly addressed the group on “Duties and Ex- 
periences of a Cooperative Observer” and other ob- 
servers spoke informally. The luncheon proved a 
most enjoyable occasion, with Roscoe Nunn as toast- 
master. — ^William J. Humphreys was elected president 
and Edward Alden Beales vice-president for two 
years, while Willis Ray Gregg and Charles F. Brooks 
were continued as treasurer and secretaiy, respec- 
tively. The one-hundred-dollar prize of the Meisinger 
Aerological Research Fund was announced for award 
at the end of 1928. Resolutions were adopted (1) 
thanking the George Peabody Collie for Teachers 
for the excellent facilities of this meeting, (2) urging 
increased government appropriations for the Monthly 
Weather Eeview and (3) requesting an appropriation 
of $25,000 from Congress for a special investigation 
of ocean meteorology in relation to floods in the 
Mississippi and other rivers. 

SECTIOIT 0 (chemistry) 

Vice-president and chairman^ Roger Adams; retir- 
ing vice-president, Lauder W. Jones; secretary, Ger- 
hard Dietriehson, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 

{Eeport from Gerhard Dietriehson) 

Section C held meetings on Tuesday, Wednesday 
and Thursday. On Wednesday morning it joined 
with Section N (Medical Sedenees) in a symposium 
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on “Some Contributions of Other Sciences to Medi- 
cine,” an account of which will be found in the report 
of Section N. Section C held four other sessions. 
Professor Lander W. Jones, of Princeton University, 
delivered the retiring vice-presidential address Tues- 
day afternoon, on “A Glimpse at Chemistry Here 
and Abroad.” Having traveled extensively through- 
out Europe during the past two years, Professor 
Jones discussed some interesting comparisons of post- 
war conditions. He stated that the situation in many 
of the university laboratories, especially outside of 
Germany, is stiU disappointing but that it is grad- 
ually improving. European research institutions are 
somewhat more favorably situated. In an address 
entitled “Valence and the Electronic Theory,” Pro- 
fessor W, A. Noyes, of the University of Illinois, re- 
viewed the historical development of valence concep- 
tions, leading up to the modem electronic theory, dis- 
cusdng in this connection his own notable contribu- 
tions in connection with nitrogen trichloride and hy- 
poehlorous acid. As a result of the ilbiess of Dean 
James Kendall, of New York University, his paper 
on “Separations by the Ionic-Migration Method” was 
read by the secretary of the section. In this paper 
Dean Kendall first told about his attempted separa- 
tion of isotopes, which has not yet been accomplished. 
The separation of the constituents of other mixtures 
has been very successful, however. Among these may 
be mentioned the rare earths, radium and barium, and 
the alkaloids. Professor Harry B. Weiser, of Rice 
Institute, presented a paper entitled “Ionic Antagon- 
isms in Colloid Systems.” Through a study of the 
precipitating action of various electrolytes on in- 
organic coUoids such as arsenic trisulphide and copper 
ferroeyanide, Professor Weiser has attempted to 
formulate the mechanism of the antagonistic effect of 
salt pairs. On the basis of his formulations he has 
proposed an explanation of the permeability of cell 
membranes. There were eleven shorter papers, some 
by members of the Vanderbilt University Medical 
School. These papers, as well as those presented at 
the joint session, showed clearly the increasingly close 
relation between some phases of medical and chemical 
research. 

SEC!HON D (astronomy) 

Vice-president and chairman j Walter A. Adams; 
retiring vice-president, Robert G. Aitken; secretary, 
Philip Fox, Northwestern University, Evanston, HI. 

{Report from Philip Fox) 

The American Astronomical Society did not meet 
with Section D this year, and the attendance at the 
section session was therefore small. Two very suc- 


cessful sessions were held, however, one jointly with 
the Tennessee Academy of Science, and the general 
session of Wednesday evening was arranged by Sec- 
tion D. A report on the preparation of the exten- 
sion of Burnham’s Catalogue of Double Stars was 
given by Robert G. Aitken. The speaker outlined the 
form the publication wiU take, showing sample pages. 
The manuscript is ready through eight hours of right 
ascension and funds are available for printing as soon 
as the work is finished. Dinsmore Alter gave results 
of the application of correlation periodogram to the 
analysis of sun-spot data, expressing some doubt of 
the existence of a true period, but stating that, if 
such exists, 11.46 years seems to represent it most 
closely. C. T. Elvey compared the relative intensities 
of the Green Nebular Lines N^ and Ng, finding that 
the intensity ratio of N^^ to Ng was equal to 2.76, for 
the eases studied. R. H. Curtiss reported on the 
Lament expedition to South Africa. He stated that 
the Blomfontein station would be ready to start the 
double star survey on the southern sky early in Jan- 
uary. It is with deep regret that we realize that 
death interceded to prevent Professor W. J. Hussey 
from completing this great work, which he so effec- 
tively planned. A second paper by R. H. Curtiss 
was a review of the early years of stellar spectroscopy 
and the growth of the idea of spectral classification. 
The final paper, by C. C. Wylie, gave an illustrated 
account of the circumstances connected with the faU 
and finding of the Tilden Meteorite. (See Science, 
November 11, 1927, p. 451.) — The Wednesday after- 
noon session, held with the Tennessee Academy of 
Science, was commemorative of Edward Emerson 
Barnard, perhaps the most illustrious man of science 
native of Nashville. (See report of Tennessee Acad- 
emy, in this issue of Science.) — ^At the general ses- 
sion Wednesday evening was dehvered the address 
of the retiring vice-president of Section D, on “Ed- 
ward Emerson Barnard, His life and Works,” by 
Robert G. Aitken. 

SECTION E (geology AND GEOGRAPHY) 

Vice-president and Chairman, Charles Schuchert; 
secretary, G. R. Mansfield, U. S. Geological Survey, 
Washington, D. C. With the section met the Asso- 
ciation of American Geographers (president, M. R. 
Campbell; secretary, Charles C. Colby, University of 
Chicago), and the National Council of Geography 
Teachers (president, R. G. Buzzard ; secretary, George 
J. Miller, State Teachers College, Mankato, Minn.) 

(Reports from G, R, Mansfield, Charles C. Colby 
and George J. Miller) 

Although the Geological Society of America met at 
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Cleveland this year, yet the KashviUe meeting of 
Section E brought together an interested group of 
about forty. A number in attendance at I^ashville 
went later to the Cleveland meeting. Section E 
joined with the Association of American Geographers 
in a dinner Wednesday evening and with the Amer- 
ican Meteorological Society and the Association of 
American Geographers in a session Thiu’sday morn- 
ing. Independent sessions of Section E were held 
Tuesday morning and afternoon and Wednesday 
morning. Nineteen papers were presented. Tues- 
day, the principal day of the meeting, was devoted 
to a symposium on the Mesozoic-Cenozoic stratigra- 
phy of the Gulf States. At the morning session six 
state geologists displayed maps of their respective 
states and described the formations of Mesozoic and 
Cenozoic age. Professor Charles Schuchert, who pre- 
sided, gave a paper on the paleogeography of North 
America during the Triassic and Jurassic, which 
served as a setting for the afternoon papers. L. W. 
Stephenson gave two papers, both of which were 
notable for their clarity and able presentation. The 
first served as an introduction to the paleontologic 
group and dealt with the major marine transgressions 
and regressions and with the structural features of 
the coastal plain. The second described the Upper 
Cretaceous or Gulf series and was illustrated by an 
elaborate correlation chart. A paper by P. B. 
Plummer and H. J. Plummer on the Midway corre- 
lations on the basis of the foramindfera was also note- 
worthy. It showed how serviceable a close and de- 
tailed study of these minute forms may prove in 
the identification of certain strata or horizons. On 
Tuesday evening a smoker was held at which the 
maps used during the symposium were on display and 
served as the basis of protracted and animated dis- 
cussion. At the session Wednesday morning Austin 
P. Eogers contributed a noteworthy mineralogical 
study of the origin of the brown rock phosphate of 
Tennessee. C. Wythe Cook showed that the Horners- 
town (greensand) marl and the Vincentown sand of 
New Jersey, long considered as belonging to the 
Upper Cretaceous, are really of Eocene age. G. R. 
Mansfield summarized the results of a long program 
of research by members of the U. S. Geological Sur- 
vey in the Rocky Mountains of southeastern Idaho. 
At the joint dinner Wednesday evening Dr. G. H. 
Ashley delivered the address of the retiring vice- 
president for Section E, on “Geology and the World 
at Large.” This paper was published in Science 
for January 13. 

The Association of American Geographers held 
sessions from Wednesday to Saturday. A most suc- 
cessful feature of this meeting was the field trip on 


Priday, a field study of the Blghland Plain and the 
Cumberland Plateau, of the Nashville Basin. Each 
of the two communities studied was traversed by a 
well-chosen route, by means of automobile buses. A 
mimeographed log showing the principal character- 
istics of each area helped very greatly in promoting 
discussion. — The Association of Geographers joined 
Section E and the Meteorological Society in a joint 
symposium Thursday morning, on “Problems of the 
Mississippi River.” The meteorological conditions 
that cause floods in the river and the regime of the 
river during last spring’s floods were treated in a 
series of scholarly papers by H. C. Frankenfield, 

R. M. Williamson, and W. E. Barron (all of the 
U. S. Weather Bureau), and C. P. Brooks, of Clark 
University. I, M. Cline, of the New Orleans station 
of the U. S. Weather Bureau, showed that the floods 
of last spring were predicted well in advance of their 
occurrence. William H. Haas, of Northwestern Uni- 
versity, pointed out that any lengthening by the 
enlargement of meanders or by the extension of the 
“passes” into the Gulf would consequently result in a 
new and higher base level being imposed on the old, 
and the levees would have to be raised from time to 
time indefinitely. Conversely, any shortening of the 
route by which the river reaches the gulf would auto- 
matically bring on a new adjustment, with base level 
lower than the present, which would practically elim- 
inate the necessity of further levee construction. 

The five regular half-day sessions were notable for 
the general exceUenee of the papers and for active 
and discriminating discussion. Taken as an inventory 
of the trend and progress of American productive 
scholarship in geography, the papers given at Nash- 
ville show that the wave of interest in detailed, quan- 
titative studies of small areas, which appeared a few 
years ago, is bringing highly meritorious results, and 
that rapid progress is being made in method and 
technique, both as to performance in the field and in 
the presentation of the results of field work. A paper 
by Preston E. James, of the University of Michigan, 
on “The Biackstone YaHey of Massachusetts and 
Rhode Island,” was particularly noteworthy for the 
effectiveness of its technique; the paper by Robert 

S. Platt, of the University of Chicago, on “A Pield 
Study of an Iron Range Community : Republic, Mieh-» 
igan,” was remarkable for its closely knit organiza- 
tion; and the contribution of Glenn T. Trewartha, 
fellow of the Guggenheim Foundation, on “A Re- 
gional Study in Eastern Shizuoka Prefecture, Japan,” 
illustrated very well how technique and method de- 
vised for work in this country may be effleientiy em- 
ployed in a land where the language barrier presents 
Tnarimum difficulty. Puriher evidence of current in- 
terest in the study of unit areas was fuiniriied by a 
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report of progress on an experiment in cooperative 
field work being made by Wallace W. Atwood, W. 
Elmer Ekblaw, Clarence F. Jones and Charles F. 
Brooks, all of Clark University — ^As in recent years 
the Association of Geographers joined Section E at 
the dinner for geologists and geographers. On that 
occasion was given the retiring vice-presidential ad- 
dress for Section E, by G. H. Ashley, on “Geology 
and the World at Large, and the presidential ad- 
dress for the Association of American Geographers, 
by M. R. Campbell, on “Geographic Terminology,” 
Dr. Ashley's address has appeared in Science for 
January 13, 1928. 

The Nashville meeting was unusually pleasant. 
The members were lodged in the comfortable dormi- 
tories of the George Peabody College for Teachers 
and the college cafeteria was kept open for their use. 
The sessions were held in the Social Religious Build- 
ing of that institution and each afternoon those in 
attendance were the guests at tea of the department 
of geography. — The oficers for 1928 are: President^ 
Douglas W. Johnson, Columbia University; vice- 
president^ W. L. G. Joerg, American Geographical 
Society; secretary^ Chas. C. Colby, University of Chi- 
cago; treasurer j Y, C. Finch, University of Wiscon- 
sin. 

The National Council of Geography Teachers met 
on Tuesday and Wednesday, with a program that 
presented two distinctive features in the field of edu- 
cational geography. Organizing geographical courses 
in teacher-training institutions was the theme of the 
first session, with special reference to the problem of 
giving adequate training in subject-matter, at the 
same time retaining a professional viewpoint. A 
summary of this important discussion will appear in 
the Journal of Geography, Another important topic 
was the significance of field studies in teacher train- 
ing. The presidential address, by R. G. Buzzard, of 
the Illinois State Normal University, Normal, m., 
dealt with this phase of the work. Systematic field 
study is now being done in a number of the teachers^ 
colleges of the country and plans for expansion are 
being matured. Mr. L. 0. Packard, of the Teachers 
College of the City of Boston, was elected president 
for the ensning year. 

SECTION F (zoological SCIENCES) 

Vice-president and chairman, C. E. McClung; re- 
tiring vice-president, Winterton C. Curtis; secretary, 
Geo. T. Hargitt, Syracuse University, Syracuse, N. Y. 
The following-named organizations met with the sec- 
tion: The American Society of Zoologists {president, 
S- J. Holmes; secretary, D, E. Minnich, University of 
M i nn esota, Minneapolis, Minn.), the Entomological 


Society of America ( president, F. E. Lutz ; secretary, 
J. J. Davis, Purdue University, Lafayette, Ind.), the 
American Association of Economic Entomologists 
(president, R. W. Earned; secretary, C. W. Collins, 
Melrose Highlands, Mass.), the American Society of 
Parasitologists (president, R. P. Strong; secretary, 
W. W. Cort, the Johns Hopkins University, School of 
Hygiene and Public Health, Baltimore, Md.) and the 
Wilson Ornithological Club (president, Lynds Jones; 
secretary, Howard K. Gloyd, Kansas State College, 
Manhattan, Kan.). 

(Reports from Geo, T, Hargitt, D, E, Minnich, 

J, J, Davis, C, W, Collins and W, W, Cort) 

A very successful and enthusiastic meeting of the 
many groups of zoologists associated with Section F 
was held at Nashville. The sessions were in rooms 
of the new Medical School of Vanderbilt University 
and thanks are due those who made the very satisfac- 
tory arrangements, as well as to the Medical School. 
Many papers were presented by informal demonstra- 
tion rather than by formal reading, a method which 
added greatly to the interest and value of the contri- 
butions. All papers contributed by members of Sec- 
tion F were placed in the program of the American 
Society of Zoologists. Professor Winterton C. 
Curtis, of the University of Missouri, the retiring 
vice-president for the section, gave his retiring vice- 
presidential address, entitled “Old Problems and a 
New Technique,” at the zoological dinner Thursday 
evening. He reviewed the older methods of investi- 
gation and pointed out their advantages and limita- 
tions. He then outlined the newer method and 
technique of irradiation by X-rays, showing the deli- 
cacy and specificity of this technique. The opinion 
was expressed that this newer approach offered a far 
more delicate method for the analysis of biological 
factors and a more promising field of experimentation 
than are offered by any of the older methods. This 
interesting and valuable address is to be printed in 
SOlEN OE. 

The American Society of Zoologists held sessions 
for the formal reading of papers on Wednesday, 
Thursday and Friday mornings and Thursday after- 
noon. Forty-five papers were read, exclusive of those 
on joint programs. These were distributed as fol- 
lows: general and comparative physiology, 30; proto- 
zoology, 2; comparative anatomy, 4; cytology, 4; 
embryology, 5. The sessions were well attended, the 
attendance frequently running well over one hundred. 
On Wednesday afternoon the program was given over 
to informal demonstrations and exhibits, about thirty 
papers being presented in this manner. This session 
was particularly successful, as attested by large at- 
tendance and enthusiastic comments. On Wednesday 
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evening a large group attended tlie Biological Smoker, 
wMch was held in the Alumni Memorial Building of 
Vanderbilt University. The program closed at noon 
on Friday. 

The Entomological Society of America held its 
twenty-second annual meeting on Tuesday and Wed- 
nesday, twenty-dve unusually interesting papers being 
presented. One afternoon was devoted to an inter- 
esting symposium on ^^The Physiology of Insects.” 
The papers on the general program dealt with every 
phase of entomology. R. H. Painter, of Kansas State 
Agricultural College, gave the results of a study of 
the method and nature of chinch bug feeding punc- 
tures and showed the relation of this study to the 
problem of resistant and susceptible varieties of 
plants. T. J. Headlee, of the New Jersey Agricul- 
tural Experiment Station, showed the practical possi- 
bilities of using the thermal constant in timing spray 
treatments for the codling moth. R. W. Leiby, of the 
North Carolina State Department of Agriculture, re- 
ported the structure of the intestine of the cotton 
boll-weevil and the abnormal pathology of cells of 
the intestine following feeding upon cotton foliage 
dusted with calcium arsenate. C. H. Kennedy, of 
Ohio State University, gave interesting results of a 
study of the origin and dispersal of the strong-flying, 
river dragon-flies (Macromia), presenting evidence 
that these dragon-flies originate in the Mississippi 
Valley and spread through Alaska and into Asia, 
Europe, Australia and South Africa. — The annual 
public address of the society was given this year by 
Dr. H. T. Femald, of Massachusetts Agricultural Col- 
lege, on “Insects, the People and the State.” The 
meetings were well attended, with from sixty to one 
hundred or more present at each session. Officers for 
the coming year were elected as follows: President, 
E. 0. Essig; secretary-treasurer, J. J. Davis, Purdue 
University, Lafayette, Indiana. 

The American Association of Economic Entomolo- 
gists met from Tuesday to Friday, attendance being 
unexpectedly good, with more than two hundred 
present. — ^At the meeting of the Section of Plant 
Quarantine and Inspection (chairman, J. B[. Mont- 
gomery; secretary, W. B. Wood) S. B. Fracker, of 
Washington, D. C., acted as secretary in the absence 
of Mr. Wood. In his address as chairman, J. H. 
Montgomery emphasized the importance of quarantine 
activities. Reports of the Central, Southern and 
Western Plant Boards and of the National Plant 
Board showed these organizations to be functioning 
in the direction of increased efficiency and uniformity. 
Introducing a s 3 nnposium on the activities of the 
Federal Horticultural Board, Dr. C. L. Marlatt de- 
scribed “Recent Developments in Federal Plant Quar- 
antine Work,” emphasizing the control operations 


against the Mexican fruit-worm and the cotton pink- 
bollworm. Other papers dealt with the pink-boll- 
worm and the Thurberia weevil, Narcissus inspection, 
the Mexican fruitworm, Pacific port inspection and 
pear-blight eradication. After a round-table discus- 
sion, during which developments in the Japanese- 
beetle and gipsy-moth problems were discussed in- 
formally, L. S. McLaine was elected chairman and 
S. B. Fracker secretary for 1928. — The Section of 
Apiculture (chairman, F. E. Millen; secretary, G-. M. 
Bentley, Knoxville, Tenn.) held its session Tuesday 
afternoon and evening. No session of this section 
has ever been more successful in either interest or at- 
tendance. The chairman of this section for 1928 is 
H, F. Wilson and E. N. Cory (College Park, Md.) is 
secretary. — The Cotton States Branch held a joint 
session with the main organization Thursday after- 
noon, at which papers dealing with entomological 
problems in the South, including those related to the 
cotton boll-weevil, were presented. The general pro- 
gram opened Wednesday afternoon, with a business 
session. Reports of various committees were read, 
these being followed by the address of President R. 
W. Hamed, entitled “Entomology in the Southern 
States.” The speaker gave a most interesting com- 
pilation of the development of entomology in the 
South, showing that interest in entomology in those 
states ranks almost as high as California and some of 
the more populous Eastern states. There were six 
papers on the European corn-borer, which attracted 
much attention, with lively discussion following their 
presentation. There was a symposium on insecti- 
cides, where four entomologists reviewed briefly the 
development in this field to date. Nine papers under 
the heading ^'Insecticides and Appliances” were read, 
which covered in a large measure the interesting de- 
velopments of the past year in this field. Two out- 
standing papers were presented at this session on 
“The Preparation of a Special Light Sodium Fluo- 
silicate” and on “The Preparation of Special Calcium 
Arsenates containing less than 40 per cent, of Arsenic 
as ASgOg,” and the uses of these materials as boll- 
weevil poisons, by Captain H. W. Walker, of the 
Chemical Warfare Service. There were discussions 
of entomological problems related to truck, cereal, 
forage and field crops, forest and shade trees and 
ornamental plants, deciduous fruits, bulbs, greenhouse 
crops and tropical and sub-tropical plants. New data 
were presented on the codling moth. On Wednesday 
evening the seventh annual entomologists^ dinner was 
held in honor of Dr. L. 0. Howard, for thirty-three 
years chief of the U. S. Bureau of Entomology. Two 
hundred and forty-nine members and guests attended 
this dinner. Dr. H. A. Morgan, president of the 
University of Tennessee, acted as toastmaster. The 
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occasion was one of the most pleasing that the Ento- 
mological Association has enjoyed at its annual con- 
ventions. Dr. C. L. Marlatt, the present chief of the 
XJ. S. Bureau of Entomology, paid tribute to the work 
of Dr. Howard and Dr, Howard responded in a most 
fitting manner, also showing many slides and giving 
sidelights on his contacts with European entomolo- 
gists. Dr, F. E. Lutz spoke on ^^Unapplied Ento- 
mology.” Entertainment was furnished by local 
talent. The Extension Entomologists and Insect Pest 
Survey held a meeting Tuesday evening at the Hotel 
Hermitage, which was well attended. Professor W. 
B. Herms, of the University of California, was elected 
president; J. E. Graf, of the U. S. Bureau of Ento- 
mology, was elected vice-president and C. W. Collins 
(Melrose Highlands, Mass.) continues as secretary of 
the association. 

The American Society of Parasitologists held its 
third annual meeting from Tuesday to Friday, with 
about fifty members present. One of the outstanding 
features of the program was the address of the re- 
tiring president. Dr. R. P. Strong, entitled '^Some 
Parasitic Infections Observed in Equatorial Africa 
during 1926 and 1927.” Dr. Strong gave a survey of 
some of the findings of his African expedition. In 
addition to the contributed papers, a symposium on 
the teaching of parasitology and a program of invited 
papers on medical parasitology were held. Great in- 
terest in teaching problems was in evidence. The dis- 
cussion brought out the fact that one of the greatest 
needs of teachers of this subject is more adequate 
information on methods of obtaining material, and a 
very large number of practical suggestions along this 
line were brought out both in the papers themselves 
and in the discussion. 

The invited papers on medical parasitology 
were of unusual interest. J. F. Kessel re- 
ported experiments in which he was able to infect 
various animals with certain of the intestinal protozoa 
of man, and suggested that host specificity is not as 
rigid in many parasitic protozoa as has been usually 
believed. P. D. Lamson, of the Medical School of 
Vanderbilt University, summed up the recent advances 
made by his group on carbon-tetrachloride poisoning, 
including the extremely important finding that the 
toxicity of this drug is related in a definite way to 
calcium deficiency. A. G. Chandler gave an illuminat- 
ing analysis of the methods and results of his recent 
epidemiologic studies on hookworm disease in India, 
in which it has been shown that in only a few places 
is the intensity of the infestation with hookworm suffi- 
cient to make this disease a real public-health 
problem. 

For the first time a number of the papers on the 
contributed program were presented by demonstra- 


tions, which proved to be very successful. An ex- 
tensive demonstration on creeping eruption, a disease 
produced by the w’anderings of the larvae of the 
canine hookworm {^A.Ticylosto'W/G hTG^Hicfisis) in the 
human skin, was given by W, E. Dove and attracted 
a great deal of attention. The demonstration period 
gave an opportunity for a social hour, at which tea 
was served. A total of forty-five contributed papers 
were listed on the program, fourteen in protozoology, 
twenty-three in helminthology, four in medical ento- 
mology and four in general parasitology. More than 
half of the papers were related to parasites of man 
or of domesticated animals. An unusually large num- 
ber of interesting and important contributions were 
made, only a very few of which can be mentioned 
here. There were three papers by G. W. Hunter, L. 
J. Thomas and H. E. Essex, respectively, which gave 
important new light on tapeworm life cycles. In two 
papers L. R. Cleveland first showed how to separate 
a trichinomonas of man from bacteria and then gave 
results of experiments on its growth in pure cultures 
of various microorganisms. These studies appear to 
open up a new field of possibilities in cultural studies - 
of parasitic protozoa. In a very interesting and chal- 
lenging paper on ‘‘The Economic Importance of 
Veterinary Parasitology,” M. C. Hall pointed out how 
tremendous is the economic loss due to parasites of 
domesticated animals. Abstracts of the contributed 
papers appeared in the December number of the 
Journal of Parasitology, sent to all the members of 
the society. The following officers were elected for 
1928: President, C. A. Kofoid; vice-president, R. W. 
Hegner; secretary-treasurer, W. W. Cort. 

The Wilson Ornithological Club met with the sec- 
tion, but no report of its sessions has been received. 

SECTION G (botanical SCIENCES) 

Vice-president and chairman, William Crocker; re- 
tiring vice-president, Benjamin M. Duggar ; secretary, 
Sam F. Trelease, Columbia University, New York 
City. The following named organizations met with the 
section: The Botanical Society of America {president, 
H. H. Bartlett; secretary, Arthur J. Eames, Cornell 
University, Ithaca, N. Y.), the American Phytopatho- 
logical Society {president, M. F. Barms; secretary, 
R. J. Haskell, U. S. Bureau of Plant Industry, Wash- 
ington, D. C.) and the American Society of Plant 
Physiologists {president, Charles A. Shull; secretary, 
Scott V. Eaton, University of Chicago, Chicago, 111.). 

{Reports from Sam F. Trelease, Arthur J, Eames, 
Paul R. Sears, C. W. Dodge, S. C. Brooks, 

F. J. Schneiderhan, *7, F. Adams and 
Scott V. Eaton) 

As in recent years, Section G arranged a single ses- 
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sion of invited papers of general interest, held jointly 
with its constituent societies on Wednesday afternoon. 
Dr. B. M. Duggar gave the vice-presidential address 
on ^^Recent Viewpoints and Evidence tending to 
characterize the Agencies of Typical Mosaics.” Dr. 
Chas. F. Hottes spoke on “Chromidia in Plant Cells.” 
(These are fragments of chromatin lying freely in the 
cell, not massed into a nucleus.) Dr. W. W. Lepesch- 
kin read a paper on ‘‘The Effect of Alcohol on the 
Turgor Pressure of Spirogyra.” Dr. E. C. Stakman 
spoke on “Epidemiology of Fuccinia graminis” Dr. 
A. B. Stout read an address on “Dichogamy in Flower- 
ing Plants.” These were all very valuable contribu- 
tions, but inadequate space prevents giving more than 
their titles here. 

The Botanical Society of America, with a registered 
attendance of 218, held a successful meeting from De- 
cember 27 to 31. The usual dinner for all botanists 
was held jointly with the American Society of Nat- 
uralists. The retiring president of the Botanical So- 
ciety, L. H. Bailey, was unfortunately prevented by 
illness from delivering the presidential address, and 
President H. H. Bartlett related some of his experi- 
ences while living and collecting in Sumatra during 
the past year. President-Elect A. H. R. Buller spoke 
briefly. — Officers of the Botanical Society were elected 
as follows: President, A. H. Reginald Buller; vice- 
president, Irving W. Bailey; council representatives, 
H. H. Bartlett and I. F. Lewis; corresponding mem- 
bers, Abbe G-. Bresadola, S. Ikeno, C. H. Ostenfeld, 
0. Rosenberg and R. von Wettstein. The followii^ 
paragraphs summarize the reports of the four sec- 
tions of the Botanical Society: 

The General Section {chairman, G. P. Bums; sec- 
retary, Paul B. Sears) met on Wednesday, Thursday 
and Friday, with well-attended sessions and a program' 
of twenty-six papers. Researches were reported in 
both descriptive and experimental morphology, and in 
cytology, genetics, physiology, paleobotany, taxonomy, 
ecology and technique. One session was devoted to a 
discussion of the teaching of botany. Of outstanding 
interest was the presentation of points of view that 
are being developed in the teaching of general botany 
at Chicago, Missouri and Wellesley. Gilbert M. 
Smith was elected chairman, and Paul B. Sears, sec- 
retary for the ensuing year. 

The Mycological Section {chairman, W. C. Coker; 
secretary, C. W. Dodge) held two sessions with papers 
on c 3 rtological, morphological and physiological re- 
searches on fungi. The first session was devoted to 
general papers and phycomycetes. €. L. Porter re- 
ported on the effect of varying hydrogen-ion concen- 
tration and temperature upon a large number of path- 
ogenic fungi. W. 0- Coker discussed the occurrence 
of a large number of water-moulds in the soil. At 


the second session, W. J. Bach and F. A. Wolf dis- 
cussed the cause of Citrus melanose. H. H. Whetzel 
discussed in great detail the relationships between 
fungi of the Botrytis dnerea group and Selerotinia. 
C. W. Dodge discussed the morphology, phylogeny 
and taxonomy of the higher Pleetaseales. Structures 
resembling sexual organs were reported for Mesophel- 
lia and the systematic position of this genus w^as defi- 
nitely determined as in the Aseomycetes instead of the 
Basidiomyeetes, J. N. Couch discussed the structure 
and development of tropical species of Septobasidium, 
reporting germination of basidiospores. — ^At the joint 
session of the Mycological Section of the Botanical 
Society with the American Phytopathologieal Society, 
A. H. R. Buller discussed the growth of the mycelium 
of Armillaria mellea in relation to luminosity. J. H. 
Craigie reported an investigation upon sex in the 
rusts, in which it was found that Puccinia graminis is 
heterothallie. (See report of Phytopathologieal 
Society, below.) J. J. Taubenhaus and L. J. 
Pessin discussed the hydrogen-ion toleration of 
Phymatotrichum omnivorum in relation to possible 
control of this disease. B. 0. Dodge reported on the 
morphology and cytology of fertile hybrid perithecia 
from crossing Neurospora sitopMla and N» tetra- 
sperma* 

The Physiological Section {chairman, C. 0. Apple- 
man; secretary-treasurer, S. C. Brooks) held three 
scientific sessions, of which one was a round-table dis- 
cussion on “Mineral Nutrition,” and two were for the 
reading of twenty-five original papers. Paper mulch, 
by maintaining superior soil conditions and controll- 
ing weeds, will perhaps lead to radical changes in 
truck-crop cultivation. Lewis H. Flint reported on 
several years of field trials of paper mulch, with grati- 
fying increases in yield. Adelia McCrea reported sig- 
nificant increases in both yield and drug potency of 
Digitalis purpurea, which in the seed bed had been 
grown under a special glass transmitting sunlight 
ultra-violet. Eloise Gerry described the effects of fire 
on wood structure and on yield of resin in long-leaf 
pine and also reported preliminary studies on the pro- 
duction of heptane by Firms JeffreyL — On the theo- 
retical side, a paper by D. T. MacDougal, J. B. Over- 
ton and G. M. Smith presented evidence for the exis- 
tence in woody stems of continuous vascular air con- 
nections, and provoked much discussion of both meth- 
ods and conclusions. The discussion was further stim- 
ulated by A. F. Hemenways paper on the rate of sap 
flow in desert plants, as measured by the spread of 
introduced dyes. O. L. Sponsler and W. H. Dore ex-* 
plained, with the aid of space models, the arrangement 
of atoms and molecules in ramie cellulose, and the 
train of argument by which the structure of the indi- 
vidual Cg units and their relative positions were de- 
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duced. W. E. Burge and collaborators showed that 
the intake of dextrose, levulose and galactose by Spiro** 
gyra is parallel to the utilization of these substance 
by Paramoeeium and higher animals, in that it is in- 
creased by insulin and by optically active as opposed 
to optically inactive amino-acids. — The round-table 
discussion of mineral nutrition was introduced by D. 
R. Hoagland, and various phases of the subject were 
treated by J, S. McHargue, E. S. Johnston, E. W. 
Parker, W. J. Robbins, W. E. Tottingham and S. C. 
Brooks. Spirited discussion ensued, centering partic- 
ularly about the effects of boron, the effects of light 
and the definition of terms. 

The Systematic Section {chairman, C. C. Beam; 
secretary, F. T. McFarland) held two sessions. The 
Wednesday morning session was given over to the 
reading of six papers dealing with problems of classi** 
fieation, distribution and education in taxonomy. The 
Thursday morning session was taken up by an infor- 
mal discussion of the flora of the Missisappi Valley. 

The American Phytopathological Society held its 
eighteenth annual meeting from Tuesday to Friday. 
The attendance was about 175 and the arrangements 
were the best in recent years. It was generally re- 
marked that the small daylight screen used this year 
for slide projection was quite unsatisfactory to a large 
part of the audience; larger screens are greatly 
needed. — Sixty-five new members were added to the 
roll, the total membership being now 750. Officers for 
1928 were elected as follows: President, H. P. Barss; 
vice-president, F. D. Heald; councilor, F. D. Fromme. 
— The program contained ninety papers, twenty-nine 
more than last yearns program. Four were given in 
joint session with Section G and twelve with the My- 
cological Section of the Botanical Society. The re- 
maining papers may be classified according to sub- 
jects, as follows: crown gall, 10; potato and vege- 
table diseases, 11; cereal and forage diseases, 11; 
fruit diseases, 9; tobacco diseases, 8; mosaic diseases, 
8; diseases of ornamentals, 7; sweet-potato diseases, 
3, and miscellaneous papers given before the Southern 
Division of the Society, 7. — The dinner was attended 
by 169 persons. The principal speaker was Watson 
Davis, of Science Service. A quartette of typical 
Tennessee darkies crooned soft southern melodies and 
negro spirituals in a most effective manner, giving a 
background of unflagging interest. The reincarnation 
of Charles Darwin, in the person of F. D. Fromme, 
in a haunted atmosphere with a metaphysical accent, 
was another feature of the dinner. The dinner pro- 
gram was shorter and better than usual, an innovation 
that was greatly approved. 

The causes and control of overgrowths and hairy 
root in nursery stock were dealt with by seven speak- 
ers. Wound overgrowth and crown gall of apple oc- 


curring in England, France and Holland were re- 
ported on by A. J. Riker.-— Francis 0. Holmes dis- 
cussed technique for comparing various concentrations 
of tobacco-mosaic virus. — The importance of strict 
sanitation in propagating tobacco, for the control of 
true tobacco mosaic, was emphasized by W. D. Val- 
leau and E. M. Johnson. — Tobacco ringspot was shown 
to be a virus capable of infecting a wide range of 
plants, by S. A. Wingard and F. D. Fromme, who 
succeeded in infecting plants of nineteen genera, rep- 
resenting eleven families. — Treatiug undeliuted cotton 
seed with fungicidal dusts was reported to be eco- 
nomical by N. C. Woodroof. — C. R. Orton discussed 
the effect of disinfectants on the germination of seeds 
kept in storage for indefinite periods, reporting that 
the organic mercury dusts did not decrease germina- 
tion, but increased it in many cases after storage pe- 
riods of from one to three years. — The effectiveness of 
organic and inorganic mercury compounds for the 
control of large and small brown-patch of turf have 
again been confirmed by the studies of John Monteith, 
Jr., and A. S. Dahl. — ^New physiologic forms of Til- 
letia tritid may be the explanation for the gradual 
increase of the wheat disease in America, especially in 
Hansas, Virginia and Pennsylvania, according to E. 
G. Gaines. — Two new dust treatments for oat smuts 
were reported by J. D. Sayre and R. C. Thomas. The 
fungicidal base used was formaldehyde aud iodine. — 
J. Johnson found that the properties of the potato 
rugose-mosaic virus are quite different from those of 
certain other potato viruses studied, such as leaf- 
rolling mosaic and spot necrosis. — S. P. Doolittle and 
M. N. Walker presented evidence to show that the 
aphis transmission of cucumber mosaic results from 
the virus being carried into the plant tissues on the 
proboscis of the insect and that the minute amount of 
the virus thus carried is exhausted during the first 
feeding period. — ^Further studies on the black root- 
rot of apple caused by Xylaria mail nom. nov., show 
that the fungus is also actively parasitic on Norway 
maple and Mahaleb cherry. — E. E. Wilson presented 
data which further emphasize the relationships of the 
time of leaf-fail to the maturity of ascospores of 
Yenturia inaeqtialis. Additional studies on certain 
phases of this important apple disease were presented 
by G. W. Keitt with E. E. Wilson and J. M. Hamil- 
ton. — The toxic constituent of sulphur fungicides, ac- 
cording to H. C. Yoxmg and Robert Williams, is 
pentathionie acid. When sulphur was freed of its 
pentathionic acid and then placed in Van Tieghem 
cells it was not toxic to spores of Selerotmia cinerea^ 
A simple test for pentathionic acid was described. 

Probably the most noteworthy contribution of thfe 
meeting was a paper by J. H. Craigie on the hetero- 
thallism of the rust fungi. Investigations of sex in 
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these fungi have shown that Puccinia graminis and 
P. helianthi are heterothallic. The sporidia are of 
two kinds, designated plus and minus. A plus spor- 
idium gives rise to a plus mycelium and a set of 
pycnia that produce plus pycnospores. A minus 
sporidium gives rise to a minus mycelium and a set 
of pycnia that produce minus pycnospores. When a 
plus and a minus sporidium are sown close together 
on a leaf, the plus and minus myeelia resulting there- 
from intermingle and produce diploid aecia. When 
plus pycnospores are brought into contact with a 
minus pyenium, or minus pycnospores with a plus 
pyenium, diploid aecia are produced, within a few 
days of transfer, on the under side of the pustule 
receiving the pycnospores. The pyenium is to be re- 
garded not as a spermagonium, producing non-fune- 
tional spermatia, but as an active organ which de- 
velops either plus or minus pycnospores and attracts 
flies, by means of which pycnospores of one sex are 
carried to pycnia of another sex. 

The American Society of Plant Physiologists met 
from December 27 to 30. A dinner for all plant 
physiologists was held Wednesday evening, at the 
Chamber of Commerce, m commemoration of the 
250th anniversary of the birth of Stephen Hales. 
President Charles A, Shull delivered a very interest- 
ing address at that time, on the life and work of 
Hales, with illustrations by means of lantern slides 
taken from Haleses famous book, Wegetable Sta- 
ticks.” Dr. Burton E. Livingston followed with an 
address announcing the establishment of the Stephen 
Hales Prize Fund by the society. He emphasized the 
importance of this, the first fund to be established 
for a prize in plant physiology. The first award of 
the Stephen Hales Prize is to be made at the New 
York meeting next December. Finally, the election 
of the second Charles Reid Barnes life Member of 
the American Society of Plant Physiologists was an- 
nounced by Professor F. M. Andrews, chairman of 
the committee on that honorary membership. This 
honor is conferred for outstanding research in plant 
physiology. It was this year conferred on Professor 
F. E, lioyd, of McGill University, Montreal. — ^Re- 
ports of committees at the business meetings indi- 
cated encouraging progress in many directions. 
President Shull called attention to the present excel- 
lent financial condition of Plant Physiology (Ike 
official journal of the society), which is already estab- 
lished as successful in every way. A unanimous vote 
of thanks was extended by the society to President 
Shull for his indefatigable efforts on behalf of the 
society since its organization. Dr. S. Y. Eaton, sec- 
retary of the society, reported a large increase in 
membership during the year. — ^For the first time, ar- 
rangements were successfully made this year by which 


conflicts were completely avoided between the sessions 
of the Society of Plant Physiologists and those of 
the Physiological Section of the Botanical Society, to 
the great gratification of all. 

The papers presented at Nashville were varied and 
generally of great excellence. F, M. Andrews, of 
Indiana University, described the opening of crocus 
and tulip flowers in response to temperature increase 
of a single degree or less. — W. E. Tottingham and 
H. Lowsma, of the University of Wisconsin, reported 
that chemical analyses of wheat plants, grown re- 
spectively in red-yellow, green- violet and ultra-violet 
light, showed highest nitrate assimilation and protein 
synthesis in the green-violet region. — Charles A. 
Shull, of the University of Chicago, described a quan- 
titative study of the reflection of light from leaf sur- 
faces. Reflection was found to be most complete 
for green light and low for red and blue light. — J. D. 
Sayre, of Ohio State University, found that light of 
wave-length greater than 680 was ineffective in 
chlorophyll formation in many species of crop plants. 
— ^D. R. Hoagland, A. R. Davis and P. L. Hibbard, 
of the University of California, discussed the influ- 
ence of one ion on the absorption of another by 
Mtella in dilute solutions. — S. Dunn and A. L. 
Bakke, of Iowa State College, showed that the amount 
of dye taken up by the wood of different species 
could not generally be directly correlated with their 
known hardiness. 

The joint session of the society with Section G and 
the other affiliated societies is reported elsewhere. 
The valuable and spirited discussion before the 
Physiolcgical Section of the Botanical Society on 
Thursday morning, on the mineral nutrition of plants, 
was followed in the afternoon by an equally interest- 
ing symposium before the Society of Plant Physiolo- 
gists, on “What Needs to be Done Next in Plant 
Physiology?” C. B. Lipman, of the University of 
California, in a paper read by D. R. Hoagland, em- 
phasized, among other things, a need for reform in 
the teaching of botany in laboratory and classroom, 
B. E. Livingston, of the Johns Hopkins University, 
drew attention to the present need for studies on the 
plant as a whole, especially in relation to its en- 
vironment, and the need for further data on the in- 
terrelation of influential conditions, their mutual ef- 
fects and their ranges of influence. D. T. MacDougal, 
of the Carn^ie Institution of Washington, empha- 
sized the great present need for work on photo- 
synthesis, permeability, the dynamics of colloids and 
environmental influences on growth. E. J. Kraus, of 
the University of Chicago, urged that more attempts 
be made to correlate as yet isolated biological phe- 
nomena and pleaded for greater mutual understanding 
among physiological workers ^ wdl as for unre- 
mitting efforts in all phases of researdx. 
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At the final session on Friday morning occnrred the 
first public showing of a motion-picture film on the 
'Thysiology of Gametes in the Conjugatae,” by F. E. 
Lloyd, of McGill University. This film vividly por- 
trayed great activity in the protoplasm of conjugating 
cells and demonstrated the importance of vacuoles in 
the process. — A. E-. Davis and D. R. Hoagland, of the 
University of California, described a simple appa- 
ratus for controlling the atmospheric environment of 
plants grown in culture solutions. It was found pos- 
sible to predict plant yields and to duplicate results. 
— A progress report on chemical composition in rela- 
tion to growth and reproductive responses in apple 
trees was made by Walter Thomas, of Pennsylvania 
State College, in which certain deficiency indices were 
described. — F. T. McLean and B. E. Gilbert, of Rhode 
Island Agricultural Experiment Station, presented 
results of studies on aluminum toxicity. — G. J. Peirce, 
of Stanford University, presented further observa- 
tions on the behavior of algae found in brines, sug- 
gesting that these organisms may possibly be regarded 
as indicators of molecular drift toward regions of 
crystallization, — Moisture content, foliar transpiring 
power, and wilting, in relation to curing of hay, were 
described by A. L. Bakke and E. R. Henson, of Iowa 
State College, who found that differences between hay 
cured in the windrow and in the swath were smallest 
when the evaporation conditions were most intense. — 
H. L. Van de Sande-Bakhuyzen, of Stanford Univer- 
sity, outlined a new theory of growth, permeability 
and correlation, based principally on hydration 
phenomena. 

OSGANIZATIOKS BELATED TO BOTH SECTIONS P AND G 

{Reports from E, IF. Sinnott, George B, Fuller , S, 

J. Van Cleave, L, C. Dunn and Elmer Roberts) 

The American Society of Naturalists (president, C. 
E. McClung; secretary, L. J. Cole, University of Wis- 
consin, Madison, Wisconsin) presented on Friday 
afternoon a symposium on ^‘Temperature and Life.” 
The speakers emphasized not only the great impor- 
tance of temperature in all vital activities but also the 
complexities of its various effects and the many diffi- 
culties which confront the physiologist in separating 
the influence of temperature from those of other fac- 
tors in the environment. The speakers were as fol- 
lows; M. H. Jacobs, Royal N, Chapman, James G. 
Dickson, Chas, F. Hottes and H. L. Shantz. The 
annual dinner of the society was held jointly with 
the Botanical Society of America on Friday evening. 

The Ecological Society of America (president, C. 
Juday, secretary, A. 0. Weese, University of Okla- 
homa, Norman, OMa.) met on Wednesday, Thursday 
and Friday. There were three general sessions, an 
invitation program in charge of the president of the 


society, and joint sessions with the Botanical Society 
and with the Society of Zoologists. Business sessions 
were also held daily and an informal dinner was held 
on Wednesday evening. The presidential address 
was given by Dr. Juday, at the morning session on 
Thursday. It was entitled “Chemical and Biological 
Studies of Some Lakes in Northwestern Wisconsin.” 
A notable feature of tJie meeting was an invitation 
program Wednesday afternoon, consisting of seven 
papers. Four of these dealt with the inter-reactions 
of various classes of organisms. S. A. Waksman dis- 
cussed the question of “Forest Humus, a Problem in 
Soil Microbiology.” Elias Melin reviewed the present 
state of our knowledge of the “Mycorrhizal Fungi of 
Forest Soils and Their Relation to Tree Growth.” 
The ecological relations of the root systems of forest 
trees were also discussed in papers by W. B. Me- 
Dougall and J. E. Weaver. “The Present Status of 
Our Knowledge of the Ecology of Protozoa of the 
Soil” was presented by C. E. Skinner and the “Bio- 
ecology of Forest and Range” was dealt with in a 
paper by Walter P. Taylor and W. C. McGinnies. 
A. G. Vestal discussed the “Forest of the San Fran- 
cisco Region in Relation to Chaparral and Grassland,” 
and G. A. Pearson^s paper was on the “Measurement 
of Physical Factors as an Aid to Silviculture.” — 
The society confirmed the action of its president and 
his associates in forming the Ecological Society of 
America, Incorporated, under the laws of the State 
of Wisconsin. Simultaneously with incorporation a 
new class of membership was established, “Sustaining 
Members,” whose dues are $10.00 per year. The extra 
funds obtained from such memberships are to be used 
in the publication of the results of research. The 
following officers were elected: President, H. L. 
Shantz; secretary -treasurer, A. 0. Weese, University 
of Oklahoma, Norman, Okla. 

The American Microscopical Society (president, Z. 
P. Metcalf; secretary, H. J. Van Cleave, University 
of Illinois, Urbana, Illinois) held its forty-sixth an- 
nual meeting on Wednesday. The following officers 
were elected: President, P. S. Welch; secretary, H. J. 
Van Cleave. The custodian of the Spencer-Tolles 
Fund, Professor Henry B. Ward, reported that the 
fund now has properties valued at more than $12,500. 
Grants from this fund for the encouragement and 
support of original investigations are available to 
members of the society. The report of the treasurer 
shows a balance of $1,378.90 in the general fund. 
The secretary called attention to the fact that sixty 
new members have been admitted during the year, 
approximately two hundred having been added dur- 
ing the three years of his term of office. 

The Genetics Sections of the American Society of 
Zoologists and the Botanical Society of America 
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{chairman, R. A. Emerson; secretary^treasurer, L. C. 
Dunn, Storrs, Conn.) held well attended sessions on 
Wednesday, Thursday and Friday. The reading of 
papers occupied three mornings, one afternoon was 
devoted to demonstrations and on one afternoon the 
sections met jointly with the Geneticists Interested in 
Agriculture for a S 3 rmposium on ^^Irregularities of 
Chromosome Behavior in Relation to Plant and Ani- 
mal Improvement.” Forty contributions were offered, 
twenty-four of them being read at the formal sessions. 
— ^Five of the papers read, one of the demonstrations 
and one of the papers given by title only, dealt with 
the effect of X-rays on plants and animals. Chief 
interest centered in the recent attempts to alter the 
course of inheritance and the frequency of mutation 
by treatment with X-rays. The most extensive experi- 
ments on this question were reported in detail by H. 
J, Muller, whose paper (for which the American 
Association Prize was avrarded this year) is abstracted 
in the section on the Prize. By use of a special tech- 
nique for measuring the frequency of mutations in 
Drosophila melanogaster he obtained results indicat- 
ing that the application of sublethal doses of X-rays 
to sperm was followed by a large increase in the 
mutation rate of treated, as compared with control, 
cultures. The mutation rate in some treated cultures 
was estimated at 15,000 times the normal rate. F. B. 
Hanson, working in Dr. Muller’s laboratory at the 
University of Texas, reported on the direct effect of 
X-rays on the productivity and sex ratios of Droso- 
phila and reported also the appearance of many 
mutations in the X-rayed cultures. From the botani- 
cal side L. J. Stadler reported on the occurrence of 
new endosperm characters that apparently had arisen 
by mutation in maize ears X-rayed at the time of 
fertilization. The same investigator presented evi- 
dence for the occurrence of mutations in seedlings 
from treated barley seeds, T. H. Goodspeed and A. 
R. Olson reported that many variant types had been 
found in the progeny of X-rayed Nicotiana plants, 
and gave evidence of a considerable degree of chromo- 
some irregularity following the treatment. — ^A direct 
effect of X-rays on colored mice was reported by R. 
T. Hance. — ^Four papers dealt with disease resistance. 
Two showed the inheritance of resistance to specific 
diseases in chickens. — C. H. Danforth reported that 
skin grafted from one young chicken to another 
assumed during growth the characters of the donor in 
respect to feather color and pattern but assumed the 
characters of the host in respect to sex and growth 
rate. — The following officers were elected for 1928: 
Chairman, H. J, Muller; society representative, 0. E. 
White. 

The Geneticists Interested in Agriculture held their 
eighth annual meeting jointly with the Genetics Sec- 


tions of the Botanical Society and the Society of 
Zoologists on Thursday afternoon, with about one 
hundred and twenty-five persons in attendance. The 
program consisted of a symposium on “Irregularities 
of Chromosome Behavior in Relation to Plant and 
Animal Improvement,” and a talk by Dr. L, C. Dunn 
on “Genetics in Europe.” A. F. Blakeslee discussed 
irregulariti^ of chromosome behavior in plants, 
drawing largely upon his work with Datura and 
pointing out that in many forms various combinations 
may be produced by breeding and preserved by vege- 
tative reproduction. H. J. Muller emphasized the 
fact that most of the causes of irregularities in ani- 
mals were either lethal in effect or produced sterility 
or other abnormal conditions; consequently little 
opportunity for animal improvement could be ex- 
pected from this source. Following the symposium 
L. C. Dunn spoke briefly of research in genetics in 
Great Britain, Germany and Russia. Dr. C. M. 
Woodworth, of the Illinois Experiment Station, 
Urbana, HI., was elected chairman. 

SECTION H (anthropology) 
Vice-president and chairman, R. J. Terry; retiring 
vice-president, R. Bennett Bean; secretary, Fay- 
Cooper Cole, University of Chicago, Chicago, 111. 

{Eeport from Fay-Cooper Cole) 

Section H held its sessions on Tuesday, Wednesday 
and Thursday. Since the Anthropological Association 
was holding its sessions elsewhere the attendance was 
small, but interest was keen and ample time was al- 
lowed for the discussion of papers. The first day was 
given over to problems relating to individual and race 
changes, which are of equal interest to physical an- 
thropologists and students of the social sciences. A 
way must be devised to take the place of laboratory 
methods used in general biology. Investigations car- 
ried on in families which make up the various groups 
under question was favored, — ^The second day was 
devoted to archeology. Among the papers read, that 
dealing with the excavations of Beloit College in 
Northern Africa was of special interest. The sites 
excavated indicate an extensive culture of Aurigna- 
cian date, while the skeletal material appears to show 
a type of mankind varying somewhat from the domi- 
nant groups in Europe at that time. A lively discus- 
sion followed the presentation of evidence of three 
finds of relies of man associated with remains of 
Pleistocene mammalia by Dr. Oliver Hay. — On Thurs- 
day the members of the section were conducted, by 
Professor P. E. Cox, state archeologist of Tennessee, 
to an extensive series of Indian mounds about thirty 
miles from Nashville. The anthropoic^ dinner was 
held Tuesday evening. 
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SECTION I (psychology) 

Vice-president and chairmanj Knight Dunlap; re- 
tiring vice-president f Margaret Floy Washburn; sec- 
retary, Frank H. Freeman, University of Chicago, 
Uhicago, HI. 

{Eeport from Frank V. Freeman) 

An important feature of the program of Section I 
nt the Kashville meeting was a joint session with 
the Southern Society for Philosophy and Psychology. 
This society holds its regular annual meeting in the 
.spring, but this year it joined ofSlcially with Section I 
for one session. Several papers were contributed 
by members of the Southern Society and the session 
.at which they were given was perhaps the most inter- 
.esting of the meeting. — According to custom, Sec- 
tion I joined with Section Q for one session. — In her 
retiring vice-presidential address Dr. Margaret Floy 
Washburn presented an able argument in support of 
Tthe mechanistic conception of animal behavior as con- 
trasted with the vitalistie theory of emergent evolu- 
tion. Dr. Washburn’s address has appeared in 
Science for January 13. — The chairman of the sec- 
tion for the next year is Dr. H. C. Warren, and the 
newly elected section committeeman is Dr. M. Bentley. 

SECTION K (social AND ECONOMIC SOIENCBS) 
Vice-president and chairman, W. S. Leathers; re- 
tiring vice-president, Joseph H. Willits. The Metric 
Association {president, Geoig^e F. Kunz; secretary, 
Howard Eichards, 156 Fifth Ave., Kew York City) 
is the only one of the associated organizations that 
♦took part in the Kashvilie meeting. 

(Eeport from Howard Eichards) 

Section K held no sessions at Nashville. It is 
lioped that some of the associated societies of this sec- 
tion will hold sessions or contribute programs for the 
/great New York meeting next year. While it seems 
to be clear that the natural and exact sciences (which 
'Virtually make up the field of the American Associa- 
tion at present) and the social and economic sciences 
have very much in common and that these two groups 
of investigators have much to gain from some contact 
with each other, yet it is not generally customary 
for the two groups to meet at the same time and 
jplaee. It foUows that the session of this section in 
recent years have not generally enjoyed the atmos- 
phere of research and discussion that characterizes 
the sessions of most of the other sections. The asso- 
ciation is hopeful that workers in the social and 
*economic smences may be willing to join with it, at 
least at some annual meetings, in order that the 
/research aspect of these great and important lines of 


study may from time to time be adequately repre- 
sented along with the natural and exact sciences. The 
executive committee of the association will be glad 
to receive the benefit of suggestions from men of 
science who are interested in this general project, 
which is as important as it seems to be difficult. 

The Metric Association held its eleventh anniver- 
sary meeting on Thursday, with an industrial con- 
ference in the morning and an engineers’ conference 
and an educational conference in the afternoon. 
There were also a Weight and Measure Luncheon 
and the usual Metric Dinner. Seven metric advo- 
cates of Nashville institutions made a strong showing. 
A steady trend toward complete metric usage was 
reported. 

SECTION L (historical AND PHILOLOGICAL SCIENCES) 
Section L is not yet organized. In recent years 
special committees on the history of science and on 
philology or linguistic science have arranged programs 
for the a-nmial meetings. For the Nashville meeting 
no program was arranged on the history of science, 
which is now being adequately developed by the 
affiliated History of Science Society, and that society 
did not meet with the association this year. At the 
request of the executive committee of the association 
a session on linguistic science was arranged for this 
meeting by the newly-formed Linguistic Society of 
America, which is aj0filiated. A brief report on this 
session follows: 

(Eeport from Leonard Bloomfield) 

The session on linguistic science was held Friday 
afternoon with a small but interested group. Dis- 
cussion was lively. Professor G. M. Bolling, of Ohio 
State University, presided. There were two papers 
on general linguistics. Professor E, Sapir (Univer- 
sity of Chicago) reported on an association experi- 
ment in which a meaning was arbitrarily assigned to 
a vocal form, this form then altered by small steps, 
the observer being asked to state the meanings he 
associated with the altered forms. The results showed 
a high correlation between specific changes of form 
and of meaning. Professor Bolling read a paper dis- 
cussing the postulate that phonetic laws have no 
exceptions; he pointed out the origin of the postu- 
late’s wording in a dispute of fifty years ago, and 
showed that under a tenable definition of the terms 
“law” and “exception” or under a modern rewording, 
the postulate is necessary for the science of language 
— & necessity which exemplifies the close connection 
of linguistics with natural science. Two papers dealt 
with problems of Algonquian study. Professor Tru- 
man Miehelson (Bureau of American Ethnology) dis- 
cussed the historical changes owing to which the 
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Arapaho language to-day diverges from other Algon- 
quian, and pointed out the importance of the alterna- 
tion of certain sounds in Central Algonquian* Pro- 
fessor Leonard Bloomfield (University of Chicago) 
presented certain forms of Swampy Cree which 
confirm a reconstruction that had hitherto depended 
on purely theoretical prediction. In the field of 
Indo-European Professor W, Petersen (University of 
Florida) discussed the Latin vi-perfect as an example 
of the irradiation of a formal element. Linguistic 
borrowing, as exemplified by loans from American 
English into the Hungarian spoken in America, was 
discussed in a paper by Professor F. R, Preveden 
(DePauw University). 

SECTIOK M (engineering) 

Vice-president and chairman^ A. N. Talbot; retir- 
ing vice-president , C. R. Richards; secretary, N. H. 
Heck, U. S. Coast and Geodetic Survey, Washing- 
ton, D. C. 

{Report from N, JET. Heck) 

Section M met on Wednesday. The program of 
the morning session was arranged by the Engineer- 
ing Association of Nashville. An afternoon session 
and a dinner were held jointly with Section C, the 
dinn er being under the auspices of the Engineering 
Association of Nashville, The morning program in- 
cluded papers dealing with subjects of general in- 
terest but with special local appeal. — ^Wilbur A. 

. Nelson, Virginia state geologist, discussed methods of 
developing the natural resources of Tennessee. Meth- 
ods now in use by successful state geological surveys 
were described and new methods were suggested. — 
Major John F. Conklin, U. S. A., discussed the power 
possibilities of the Cumberland drainage area. The 
paper showed that the development of power will 
aid in flood control, while, with proper precautions, 
it will not interfere with the use of the river for 
navigation. — C. N. Bass, Tennessee highway commis- 
sioner, showed that Tennessee, by an improved high- 
way system, has erased sectional lines and greatly 
aided progress. Travel in the United States by 
automobile, expressed in passenger miles, was 2.5 
times as great in 1926 as by train. The congestion 
problem leads to much study. — George C. Fischer, 
Nashville smoke inspector, discussed smoke abatement 
in Nashville. Abatement of smoke was undertaken 
in 1926, by education, inspection, instruction and 
recommendation. The use of coke helped a great 
deal and the adoption of underfeed stokers with 
down-draft boilers has been effective. — C. R. Foun- 
tain, of the Goorge Peabody College, on behalf of 
the institute of Radio Engineers, gave a paper on 
the contribution of radio to engineering. By ani- 


mated motion pictures he showed the behavior of the 
electrons in radio tubes, etc., and pointed out that 
radio is a stimulus to youth to study engineering 
sciences, this being probably its greatest contribution 
to engineering. — ^At the afternoon session the address 
of the retiring vice-president for Section M, Dr. C. 
R. Richards, on the functions of Section M, was read 
in his absence. Section M, it is thought, should 
attempt to bridge the gap between the engineer and 
the fundamental scientist, furnishing opportunity for 
the engineer to voice his scientific needs and announce 
his achievements in adapting science to industry, and 
for the scientist to forecast the application of new 
theories and important discoveries. The publication 
of the results of such discussions should be provided 
for in some way and this need is an important prob- 
lem before the section and the association. The main 
aim should be to establish a bond of interest and 
sympathy between engineers and scientists. Discus- 
sion followed and the project to make effective some 
of Dr. Richard’s recommendations was referred to 
the section committee of Section M. — ^N. H. Heck dis- 
cussed the earthquake situation in the Mississippi 
Valley, advancing several theories to account for the 
occurrence of mid-continental earthquakes, the proc- 
esses of erosion and sedimentation being given im- 
portant weight. Since no one knows whether or not 
a future great earthquake is now preparing, the need 
for scientific investigation is obvious. The plan of 
Dr, James B. Maeelwane, S. J., for seismograph 
observations, trianguiation and precise levels was 
described. Engineers should not only support this 
investigation but should keep in touch with work of 
the same sort being done elsewhere. — John A. L. 
Waddell presented a remarkable conception of a pro- 
posed national institute, to follow the lines of 
“L’Institut de France,’^ but on a much lai^er scale. 
It was suggested that Section M might initiate action 
in establishing such an institute. After considerable 
discussion this matter was referred to the section 
committee, with instructions to make recommenda- 
tions at the New York meeting. — ^Professor Thorn- 
dyke Saville, of the Univeraty of North Carolina, 
was unable to attend the meeting but sent a paper, 
'^Water-power Development and the Interconnected 
Transmission Systems of the Southeast,’’ By means 
of the most extensive ^stem of interconnected power 
stations in the world, power may be relayed from 
Muscle Shoals and other Alabama water-power sta- 
tions to the Virginia coal fields and steam-power gen- 
erated at the mines might be sent in the reverse 
direction. Great additions will be necessary in the 
near future, about 60 per cent, of which will come 
from hydroelectric developments, the rest coming 
from steam plants. Great need for a compr^ensive 
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investigation of the hydrographic phenomena of all 
the streams of this system was pointed out. 

The address at the dinner was given by H. P. 
Moore, of the University of Illinois, on the “Mechan- 
ics of Materials: a Contribution of Applied Science 
to Pure Science.” The theory of the mechanical 
failure of solids and the limits of reliability of the 
theory of elasticity are being worked out in engineer- 
ing laboratories, and in the future the development 
of the mechanics of wave stress will probably be 
demanded. Intellectual aloofness from practical ap- 
plication and self-satisfied contempt of theory are 
alike marks of a narrow mind. The highway between 
pure science and applied science is not a one-way 
street. 

SECnOST K (3»£EDICAn SCIENCES) 
Vice-president and chairman^ G. Canby Robinson; 
retiring vice-president^ Rufus I. Cole; secretary , A. 
J. Goldforb, CoUege of the City of New York, N. Y. 

{Bep&rt from A. J, Goldforb) 

The Nashville program of Section N included sub- 
jects in anthropology, biochemistry, physiology, medi- 
cine, public health, parasitology, pathology and 
pharmacology. There was a program of invited 
papers and two joint sessions, with Section C (Chem- 
istry) and with the American Public Health Asso- 
ciation. — Dr. Rufus I. Cole, director of the Hospital 
of the Rockefeller Institute, in his retiring vice- 
presidential address (see Science for January 20, 
page 47) emphasized medical science and the sci- 
ences related to it. Dr. Ales Hrdli^a, of the 
U. S. National Museum, discussed the contribu- 
tions of anthropology to medicine, and vice versa. 
He urged that a chair of anthropology be established 
in each medical school. — ^Dr. E. C. Kendall, of the 
Mayo Foundation, reviewed the problem of biological 
oxidations, discussing the contributions of chemists 
and biologists on this fundamental problem of the 
internal processes of organisms. He pointed out sig- 
nificant results in this field, the ealorigenic relation- 
ships, the nature of intermediary metabolism, the 
mfluence of food accessories on metabolism, the 
oxidation influence of hormones, with a running com- 
mentary on problems still to be solved, — The recent 
dramatic development of our knowledge of anemia 
was reviewed by Dr. G. H. VTiipple, of Rochester 
University Medical School, whose pioneer work led 
to the discovery of the etiology of pernicious anemia. 
Grains, vegetables and fish are least effective in stimu- 
lating hemoglobin regeneration, while leafy vege- 
tables, meats and certain fruits are more effective. 
Liver is most effective.— Br. Alfred F. Hess, of New 


York University and Bellevue Medical College, out- 
lined the contributions of chemistry, physics and 
pathology to the solution of the problem of rickets, 
giving a cogently reasoned analysis of the influence 
of ultra-violet rays upon bone formation and on 
chemical substances in the superficial tissues of ani- 
mals and plants. The effect of such diverse treat- 
ments as those of cod-liver oil and light upon normal 
bone formation were discussed and it was emphasized 
how specific are the effective wave-lengths and the 
substances involved and how minute is the quantity 
that transforms a rachitic animal into a healthy one. 

The afternoon session was devoted to important 
medical problems of particular significance in the 
South. Colonel A. M. Stimson, of the U. S. Public 
Health Service, discussed the control of malaria and 
the extent to which its eradication may be evaluated 
in terms of money. — ^Dr. C. C. Bass, of Tulane Uni- 
versity Medical School, reviewed the contributions of 
parasitology to medical science. He outlined coopera- 
tive work by workers in these two fields, in the 
eradication of hookworm, bubonic plague, malaria, 
etc., and pointed out the necessity of stud 3 ring the 
protozoa of the intestine, of the mouth and of the 
vagina. It was suggested that pellagra may be due 
not merely to diet deficiencies but to insect hosts as 
well. — ^Dr. R. S. Cunningham, of Vanderbilt Univer- 
sity Medical School, gave an analysis of tissue reac- 
tions to tubercle bacilli. — ^Dr. E. W. Goodpasture, of 
Vanderbilt University Medical School, gave the results 
of a study on a virus disease of poultry, which dis- 
closed bodies that seem to be of great significance in 
the theory of virus disease in general. 

SECTION 0 (aGRICXTLTURE) 

Vice-president and chairman, L. E. Call; retiring 
vice-president, C. F. Marbut; secretary, P, E. Brown, 
Iowa State College, Ames, Iowa. The American 
Society of Agronomy contributed to the program of 
one session and the following named societies asso- 
ciated with the section held sessions of their own: 
the American Society of Horticultural Science {presi-^ 
dent, E. J. Klraus; secretary, C. P. Close, College 
Park, Md.), the Potato Association of America 
{president, H. C. Moore; secretary, Walter M. Pea- 
cock, U. S. Department of Agriculture) and the Crop. 
Protection Institute {chairman, W. C. O'Kane; secre^ 
tary, Paul Moore, National Research Council, Wash- 
ington, D. C.). 

{Reports from P. E, Brown, G, P. Close and 
Paul Moore) 

A joint session with the American Society of 
Agronomy and the Association of Economic Ento- 
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mologists dealt with ‘‘The Com-borer Situation.” 
The papers emphasized the need of cooperation in 
com-borer research and brought out recent deYeiop- 
ments in the entomological, agronomic and mechan- 
ical aspects of this problem. At the annual dinner 
of Section 0 and the associated societies was given 
the retiring vice-presidential address of Dr. C. F. 
Marbut, on “A Hitherto Neglected Factor in the Agri- 
cultural Situation.” 

The American Society for Horticultural Science 
held its annual meeting Tuesday to Thursday, with 
an attendance that surpassed the record. Some of 
the points brought out are indicated below. Yields 
of thirteen or fourteen tons of tomatoes per acre were 
reported for the varieties Margiobe, Columbia, Nor- 
ton and Norduke, grown in Indiana. — ^It was found 
that the drj^-matter content of tomato fruits varied in- 
versely with the soil-moisture content. — Removal of 
apical buds of young tomato plants delayed production 
of first fruits about a week. Periodically leaf-pruned 
tomato plants in soil cultures with a liberal supply of 
nitrogen showed carbohydrate-nitrogen ratios that 
varied inversely with severity of pruning which was 
also true when similar plants were systematically root 
pruned. — Vitamin A in green asparagus fed to white 
rats at Michigan State College maintained good health, 
while rats fed blanched tips lost weight and died. — 
In Kansas in 1926 and 1927 it was found, with the 
Worden grape, that there was so little correlation 
between cane length or cane diameter and crop pro- 
duction that careful selection of canes as to size at 
time of pruning is not necessary. Peach fruit buds 
showed negative correlation between length of shoot 
and carbohydrate content; with high nitrogen con- 
tent long shoots are produced and carbohydrates are 
used in growth, but with low nitrogen content little 
growth occurs and carbohydrates accumulate. — ^Fall- 
grown cabbage plants that are to flower in the spring 
show enlargement of stem apex in fall and winter, 
the flower-stalk primordium being diflerentiated 
about February 1 ; branches and flowers emei^e about 
April 1. — Sweet-com varieties with high percentage 
of translucent endosperm were of higher quality than 
others; as were also those with low percentage of 
pericarp and very little starchy endosperm; while 
high percentage of starchy endosperm is usually asso- 
ciated with low quality. — The haploid chromosome 
number in pollen mother cells is, in general, 8 for 
sweet cherries and 16 for sour and Duke varieties; 
abnormal chromosome behavior is associated with a 
high degree of pollen sterility in Duke varieties, and 
to a lesser extent in certain sour varieties. Attention 
was given to the occurrence of polyeary in the micro- 
spores of sweet varieties. — Catalase activity of apple 
blossom buds in autumn varies but little with the 


vigor of the trees. No direct relationship was found 
between catalase activity and bud size. — ^From studies 
on ether extracts of year-old tissue of mature Jona- 
than apple trees it was found that the percentage of 
fat at the tops of shoots increased in April and 
decreased in early May. — ^Apple scions grafted on 
piece roots change the root character to that typical 
of the scion variety; variability of trees in the nur- 
sery row appears to be due principally to the manner 
in which the grafts were made and to differences in 
the scions while the use of seedlings as stocks seems 
to have little influence. — ^Hardening or blackening of 
the calyx end of the pear fruit seems related to the 
root stock used, being most often found on trees 
propagated on Pyrus serotima, Pyrus ussuriensis and 
Klieffer, but occurring only rarely on Pyrus communis 
or quince stocks. 

The Potato Association of America met Wednes- 
day, Thursday and Friday, this being its fourteenth 
annual meeting, but no report of the session has been 
received. 

The Crop Protection Institute held its annual meet- 
mg on Tuesday evening, with a dinner at the Hermit- 
age Hotel. The secretary-treasurer reported excellent 
progress; there are prospects for some endowment 
and the institute should be incorporated. Nearly 
$75,000 has been available in the last eighteen months 
and nearly $50,000 has been expended. Fifteen in- 
vestigators were employed in projects. The chairman 
mentioned some of the projects now being worked on 
and emphasized the great advantage of the present 
cooperative plans, by which many institutions con- 
tribute to the same project. For example, the project 
on crown gall, under the chairmanship of Dr. R. E. 
Melhus, enjoys the cooperation of the U. S. Depart- 
ment of Agriculture, the University of Minnesota, 
Iowa State College and many nurserymen. Among 
the other projects are those of oil sprays, cattle repel- 
lants, oil emulsions, fineness of sprays and organic 
compounds of mercury and thallium as treatments 
against insects in stored grain. A promising series of 
poisons is being developed, derived from furfuramid, 
and a study of substances derived from oxidation of 
oils has been begun. Work is being carried on in' 
fifteen states. Suggestions and constructive criticism 
is invited. 

SECTION Q (education) 

Vice-president and chairman, Arthur I, Gates; 
retiring vice-president, Melvin H. Haggerty; secre- 
tary, A. S. Barr, UniveKity of Wisconsin, Madison, 
Wis. 

{Report from A. S. Barr) 

Section Q met , on Monday, Tuesday and Wednes- 
day. One session dealt with experimental study of 
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teaching, one with educational psychology (a joint 
session with section I), two sessions with matters of 
school administration and two with miscellaneous re- 
searches. The retiring vice-presidential addresses for 
Sections I and Q were given Tuesday evening at a 
joint meeting of the two sections with the Phi Delta 
Kappa Fraternity, 

Retiring vice-president M. E, Haggerty spoke on 
^^The Improvement of College Instruction.” Pointing 
out that much present criticism of college instruction 
was ill-founded, he reviewed some problems peculiar 
to American colleges and universities: namely, those 
related to need for new objectives, curriculum con- 
struction, personnel management, improvement of ex- 
aminations and marking systems, better teaching and 
the training of college teachers. Dr. Margaret Ploy 
Washburn, retiring vice-president for Section I, gave 
a clear and vigorous paper on ‘‘Purposive Action,” 
which has appeared in Science for January 13. In 
.the discussions on the experimental study of teaching, 
led by H. L. Donovan (Peabody College), it was 
pointed out that about eight hundred thousand per- 
sons are employed in teaching, a third as many as in 
all other professions. Considering the rapid turn-over 
in the teaching profession, its training load is twice 
that of all other professions combined. Frank N, 
Freeman (University of Chicago) reviewed the con- 
tributions of educational psychology to the develop- 
ment of teaching procedures. 

Seven papers on a variety of subjects were read at 
the joint session of Sections I and Q. Bird T. Bald- 
win (Iowa Child-Welfare Station) reported on a 
three-year study of the growth of elementary school 
children. Some of his results are: A marked over- 
lapping of scores is found in all grades; the median 
increments on composite scores for boys and girls in 
the three years show insignificant sex differences; a 
pupil^s future score can be predicted with fair ac- 
curacy from Ms previous score or scores, the differ- 
ence between the actual score and the estimated score 
being approximately a half-year^s educational growth. 
— A. S. Courtis (University of MieMgan) proposed 
a new measure of teaching ability, based on the 
change of rate of growth in the children taught; Ms 
paper is to appear in School and Society, 

Ten papers treated of the various aspects of school 
administration. G. D. Strayer (Columbia University) 
reviewed progress made in making school administra- 
tion more smentific; P. C. Packer (University of 
Iowa) spoke on the function of the university school 
of education; N, L. Engelhardt (Columbia Univer- 
sity) summarized researches on school buildings; H. 
F. Clark (Indiana University) read a brilliant paper 
on public school finance in the light of modem eco- 
nomic theory, pointing out, among many other tMngs, 


that although it is usually assumed that schooling in- 
creases the income of the individual, yet a study of 
the earnings of groups of equal ability, the members 
of which have gone to school different lengths of time, 
does not support this assumption. Attention to eco- 
nomic theory might show advantages for planning the 
educational system in terms of the number of people 
that can be used in each of the occupations and pro- 
fessions. 

Twelve papers were read in the two sessions de- 
voted to a discussion of current research. Data gath- 
ered by W. C. Ruediger (George Washington Uni- 
versity) from about six hundred college students show 
that 35 per cent, never had a course in physics, while 
the corresponding percentages for other subjects are 
as follows: Chemistry, 32; zoology, 59; physiology, 
39; history and appreciation of art, 64; ancient his- 
tory, 11; Eiuropean history, 23. F. P. O’Brien (Uni- 
versity of Kansas) concluded that colleges are suc- 
cessful neither in attracting nor in holding the 
mentally fit; 53 per cent, of those whose mental scores 
had placed them in the upper half of the range of 
high-school graduates do not apply for entrance to 
any institution of higher learning and the students 
eliminated (more than half of whom left in the first 
year) are not inferior. 0. W. Caldwell (Columbia 
University) described the new educational internship 
of the Lincoln Institute of School Experimentation 
as a means of training experimental workers. Lentz 
(Washington University) presented new tests of sex 
interest. Many other interesting, important and 
stimulating contributions were made. 

ORGANIZATIONS NOT SPECIALLY RELATED TO ANY 
PARTICULAR SECTION 

In addition to those already named, the following 
organizations held sessions at the Nashville meeting: 
The Society of the Sigma Xi {president, F. R. 
Moulton; secretary, Edward Ellery, Union College, 
Schenectady, N. Y.), the American Nature-Study 
Society {president, George R. Green; secretary, E. 
Laurence Palmer, State College, Pennsylvania), the 
Tennessee Academy of Science {president, W. S. 
Leathers; secretary-treasurer, John T. McGill, Van- 
derbilt University, Nashville, Tenn.), the Gamma 
Alpha Graduate Scientific Fraternity {president^ 
Richard Hartshome; secretary, Sidney M. Cadwell, 
561 W. 58th St., New York City), the Honor Society 
of Phi Kappa PM {president, L. H. Pammel; secre- 
tary, C. H. Gordon, University of Tennessee, Knox- 
ville, Tenn.), and the Sigma Delta Epsilon Graduate 
Women’s Scientific Fraternity {president, Julia A. 
Colpitts; secretary, Amj G. McKeel, Cornell Univer- 
sity, Ithaca, N. Y.). 
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{Beports from Edward Ellery , John T. McGUl, Sid- 
ney M, Cadwellj B. M, Peterson and 
Amy G, McKeel) 

The Society of the Sigma Xi held its twenty-eighth 
convention on Tuesday. Reports were made by the 
officers and charters were voted for chapters at the 
University of Maryland, Lehigh University, Univer- 
sity of Illinois College of Medicine, and Kansas State 
Agricultural College. Officers were elected as fol- 
lows: President, Vernon Kellogg; secretary, Edward 
Ellery; treasurer, George B. Pegram. The annual 
dinner was followed by the Sixth Annual Sigma Xi 
Lecture, delivered at the Tuesday evening general 
session of the association, by President Clarence 
Cook Little, of the University of Michigan, who spoke 
on “Some Opportunities for Research in Mammalian 
Genetics.” 

The American Xature-Study Society met on Tues- 
day and Wednesday. Xo report has been received. 

The Tennessee Academy of Science, officially 
affiliated with the American Association, on Monday 
afternoon joined Section D in a session devoted to 
reminiscences of the late Edward Emerson Barnard, 
a native of Nashville. The latter session was opened 
by Judge Robert Ewing, chairman of the Board of 
Trustees of Watkins Institute, Nashville, who was a 
member of the reception committee for the first Nash- 
ville meeting, fifty years ago. J. W. Braid, chemist- 
photographer and instrument maker, spoke of Bar- 
nard^s first work with Van Stavoren, photographer 
and portrait painter, his enthusiasm for astronomy, 
his use of an old spyglass as his first telescope, etc. 
P. R. Calvert, who was intimately associated with 
Barnard for eight years in the gallery of R. Poole, 
successor to Van Stavoren, told the story of Bamard^s 
introduction to Simon Newcomb in the State Capitol 
at the meeting of the American Association in Nash- 
ville in 1877. Barnard joined the association at that 
meeting. Olin H. Lambeth told of Barnard’s excep- 
tional admission to the university as a special student, 
and at the same time as assistant instructor in astron- 
omy. Robert G. Aitken, Philip Fox and D. W. 
Morehouse gave interesting accounts of their. associa- 
tion with Barnard at the Lick and Yerkes observa- 
tories. The session closed with a tribute to Barnard 
by Miss Mary R. Calvert, his niece *and his secretary 
and assistant for many years at the Yerkes Observa- 
tory. Since Barnard’s death she has carried to com- 
pletion his last great work, the “Atlas of Selected 
Portions of the Milky Way,” recently published by 
the Carnegie Institution of Washington. A collection 
of photographs, medals and other Barnaxdiana was 
on exhibition during the meeting. 


The Gamma Alpha Graduate Scientific Fraternity 
held a dinner Thursday evening, at which Dr. William 
Crocker, of the Boyce Thompson Institute for Plant 
Research, spoke on “A Pan-American University in 
Porto Rico: a Great Move for International Peace,” 
The projected university would be affiliated with the 
other graduate schools at the University of Porto 
Rico. Porto Rico is the best common meeting ground 
for the Spanish and English cultures of the western 
hemisphere, Tvliich among other things makes the 
island very well suited for an international educa- 
tional project. 

The Honor Society of Phi Kappa Phi held its 
tenth general convention on Tuesday evening and 
Wednesday. There was an active discussion of con- 
crete methods for the encouragement of scholarship 
in educational institutions. Favorable action was 
taken on a petition for a chapter at Parsons College, 
Fairfield, Iowa. Officers were elected as follows: 
President, R. C. Gibbs; secretary, C. H. Gordon. 

The Sigma Delta Epsilon Graduate Women’s Scien- 
tific Fraternity held its annual convention following 
a breakfast on Wednesday morning. The breakfast 
was open to all women interested in science and was 
attended by fifty-seven women, representing twenty- 
eight institutions. Dr. Frances Wick, of Vassar Col- 
lege, spoke on “Some Reflections upon Invisible 
Radiations and Their Effects,” and her talk was much 
appreciated by physicists and biologists alike. 

SPECIAL NOTES 

(1) This issue of Sciencb contains the reports of 
the sessions of sections and societies at Nashville. The 
general reports of the meeting have appeared in the 
preceding issue, for January 27. 

(2) Copies of the issue for January 27 may be had 
free from the permanent secretary’s office, Smith- 
sonian Institution Building, Washington, D. C., so 
long as the supply lasts. 

(3) Members who were enrolled for the year 1927 
but who have not yet sent in their dues for 1928 are 
asked to do so now; otherwise the journal subscrip- 
tions can not be continued longer. 

(4) All who are interested in the advancement of 
science and education should belong to the American 
Association, New members are received at any time. 
Information about the organization and work of the 
association and about the responsibilities and privi- 
leges of membership therein may be secured at any 
time from the permanent secretary’s Washington 
office, Smithsonian Institution Building, Washington, 
D. C. 
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SCIENTIFIC EVENTS 

NATIONAL RESEARCH FELLOWS AT 
PRINCETON UNIVERSITY 

Dean Andeew Fleming West, of the Princeton 
Graduate Schools, writes in his report to President 
John Grier Hibben : 

Since the World War proTision has been made for ap- 
pointing specially qualified persons as National Research 
Fellows in mathematics, physics and chemistry. Up to 
the present time there have been 188 graduates of Ameri- 
can universities appointed to these fellowships. The fol- 
lowing table shows all the universities which have trained 
ten or more of these fellows and have received ten or 
more of them for advanced study after their appointment. 


Place of Gbaduate Training 

1. Princeton University 22 

2. University of Chicago 21 

3. University of California 13 

4. Yale University 13 

5. Harvard University 12 

6. University of Wisconsin 12 

7. The Johns Hopkins University 11 

Registered as National Research 
Fellows at 

1. Harvard University 41 

2. Princeton University 32 

3. California Institute of Technology SO 

4. University of Chicago 28 

5. University of California 13 

6. Yale University 11 


It thus appears that Princeton heads the list in the 
number of National Research Fellows trained and comes 
second in the number of National Research Fellows reg- 
istered for advanced study. We could hardly ask for a 
more striking proof of the wisdom of the policy of 
limited enrolment and strict standards of admission to 
our Graduate School. 

PRESENTATION OF THE NICHOLS MEDAL 
TO PROFESSOR HUGH S. TAYLOR 

Awaed of the Nichols medal for 1928 to Professor 
Hugh S. Taylor, head of the department of chemistry 
in Princeton University, already noted in Sciencb, 
was announced on January 18 by the New York 
section of the American Chemical Society. 

The award, determined by “the research published 
during the current year which in the opinion of the 
jury is most original and stimulative to further re- 
search,” will be formally conferred upon Professor 
Taylor at a national gathering of chemists in Rum- 
ford Hall, New York City, on March 9, when he will 
deliver an address on “Catalysis as an Inspiration of 
Fundamental Research.*^ 

Other speakers will include Professor James Ken- 
dall, head of the department of chemistry in New 


York University, and Professor Wilder D. Bancroft, 
of Cornell University. The medal was established in 
1903 by Dr. William B. Nichols, a charter member of 
the American Chemical Society, to encourage original 
research in chemistry. 

The jury of award consisted of Professor Arthur 
W. Thomas, Columbia University, chairman; D. H. 
Ealleffer, secretary of the New York Section; Dr. 
B. T. Brooks, consulting chemist; Dr. C. E. Davis, 
chief chemist of the National Biscuit Company, and 
Dean Kendall, 

Dr. Taylor was appointed professor of physical 
chemistry at Princeton in 1922, and occupied this 
position until last year, when he was appointed to 
the newly created research professorship of chemistry. 
This chair was contributed by Miss Gwethalyn Jones, 
of Chicago, in memory of her father, David B. Jones, 
a graduate of Princeton, and as part of the newly 
organized endowment for scientific research in Prince- 
ton University. 

MEDAL PRESENTATIONS TO GENERAL 
CARTY AND DR. COOLIDGE 

The John Fritz medal, which was awarded to Gen- 
eral John J. Carty in November, 1927, and the 
Edison medal, which was awarded to Dr. William D. 
Coolidge in December, 1927, will both be presented to 
the medalists at a meeting to be held in the Engineer- 
ing Auditorium, New York City, on February 15, in 
connection with the annual winter convention of the 
American Institute of Electrical Engineers. Mem- 
bers of the engineering profession and other friends 
of the medalists are invited to attend. 

The presentation ceremonies will include an ad- 
dress by Dr. Michael I, Pupin, who will outline the 
achievements of Dr. Coolidge, the presentation of the 
Edison medal by President Gherardi, of the American 
Institute of Electrical Engineers, and the response of 
the medalist; the announcement of the John Fritz 
medal award by Chairman J. V. W, Reynders, of the 
board of award, an outline of the achievements of 
General Carty by Bancroft Gherardi, the presenta- 
tion of the John Fritz medal by Robert Ridgway, 
chairman of the board when the award was made, and 
the response of General Carty. 

The John Fritz medal was awarded to General 
Carty “for pioneer achievement in telephone engineer- 
ing and in the development of scientific research in 
the telephone art. The award was made nnanimously 
by a board composed of sixteen representatives of the 
American national societies of civil, mining, mechan- 
ical and electrical engineers, having an aggregate 
membership of 57,000. 

This medal is awarded not oftener than once a 
year for notable scientific or industrial achievement. 
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It is a memorial to John Fritz, late of Bethlehem, 
Pennsylvania, long a leader in the iron and steel in- 
dustry of America. 

The Edison medal was awarded to Dr. William D. 
Coolidge “for his contributions to the incandescent 
electric lighting and the X-ray arts.” This award was 
made unanimously by the Edison medal committee, 
consisting of twenty-four members of the American 
Institute of Electrical Engineers. 


SCIENTIFIC NOTES AND NEWS 

Db. Theodore W. Richards, director of the Gibbs 
memorial laboratory at Harvard University, has been 
elected a corresponding member of the French Acad- 
emy of Sciences, in the section of chemistry. 

Dr. Sihoh Flexner, director of the Rockefeller 
Institute for Medical Research, has been elected an 
honorary member of the Vienna Microbiological 
Society. 

The Royal Photographic Society, London, has 
awarded the Progress Medal, the highest honor the 
society can bestow, to Dr. S. E. Sheppard, of the 
Kodak Research Laboratories. 

Professor E. W. Browh, professor of mathematics 
in Yale University, has been elected an associate of 
the Royal Academy of Belgium. M. Armand Renier, 
director of the geological services of Belgium, and 
Professor Lucien Hauman, professor of botany in the 
University of Brussels, have been elected correspond- 
ents of the academy. 

The gold medal of the Royal Astronomical Society 
has been awarded to Professor R. A. Sample, as- 
tronomer-royal for Scotland, for his theory of the 
four great satellites of Jupiter. Jackson-Gwilt 
bronze medals have been awarded to Dr. W. H. 
Stevenson for his work on faint variable stars and 
Herschel instruments, and to W. Reid, of Cape Town, 
for his discovery of six new comets. 

Professor Sergius voh Oldenburg, president of 
the Russian Academy at Leningrad, has been made a 
corresponding member of the Prussian Academy of 
Sciences. 

Professor Emil Abderhalden, of the University 
of Haile, Professor Ludolf von Krehl, of the Univer- 
sity of Heidelberg, and Professor Georg Rost, of the 
University of Freiburg, have been made honorary 
members of the Academy of Medicine of Rome. 

Dr. J. Walter Fewkes retired as chief of the U. S. 
Bureau of American Ethnology on January 15. Dr. 
Fewkes was appointed ethnologist in the bureau 
in 1895 and chief of the bureau on March 1, 191$. 
His retirement will allow hiTm to complete manuscripts 


on certain field researches already accomplished, and 
he will at the same time continue to cooperate in the 
work of the bureau. 

Charles C. Willoughby, who retires as director of 
the Peabody Museum of American Archeology and 
Ethnology at Harvard University next September, 
has been made director emeritus. 

At a recent meeting of the trustees of the Academy 
of Natural Sciences of Philadelphia, Mr. William 
Procter, of Bar Harbor, Maine, was elected research 
associate in marine biology. Mr. Procter has organ- 
ized and is conducting a biological survey of the 
Mount Desert Region, Maine. A well-equipped marine 
laboratory located at Corfield, Bar Harbor, Maine, 
has just been completed 'where he, with a scientific staff 
of five men, will continue during the summer months 
the work begun two years ago in temporary quarters. 

J. Eric Thompson, of the Field Museum of Nat- 
ural History, has left for British Honduras, as the 
head of an expedition which 'will investigate the civili- 
zation of the ancient Maya Indians. 

Professor W. L. Bragg, Langworthy professor of 
physics at the University of Manchester, England, 'will 
give a series of lectures on “Crystal Physics” at the 
Massachusetts Institute of Technology. The course of 
thirty lectures will start on February 7 and ■will be 
given Tuesday, Wednesday, Thursday and Friday 
afternoons at 4 o^clock. 

Dr. Leok W. Collet, professor of geology and 
paleontology, University of Geneva, S'witzerland, gave 
a lecture on “The Formation of the Alps” at the 
American Museum of Natural Histoiy on January 27. 

Sir Arthur Newsholme, formerly principal medi- 
cal officer, local government board for England and 
Wales, will lecture on the evenings of January 25 and 
26 at the University of California on ^Tpng Diseases” 
and “The Good Samaritan up to date.” Sir Arthur 
was formerly a -visiting professor at the Johns Hop- 
kins University School of Hygiene and Public Health, 
Baltimore. 

Under the auspice of the recently established 
Mead-Swing foundation, Professor Herbert S. Jen- 
nings, of the Johns Hopkins University, recently gave 
two lectures at Oberlin College, as follows: January 
12, “Biological Fallacies and Human Affairs,” and 
January 13, “What can We Hope from Eugenics f” 

The New York Academy of Medicine conducted a 
symposium on graduate medical education on Janu- 
ary 19 5 the speakers were Drs. Louis B. Wilson, Mayo 
Foundation; Ludwig Kast, New York, and John E. 
Jennings, Brooklyn. 

Dr. George F. Kay, state geologist of Iowa, gave 
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an illustrated lecture to the staff and graduate stu- 
dents of the department of geology of the University 
of Chicago, on January 16. The subject was “The 
Present Status of the Glacial Studies in Iowa.” 

Dr. W. J. Huhpheets, of the U. S. Weather Bu- 
reau, gave an illustrated lecture on “Clouds and Cloud 
Splendors” to the Sigma Xi of the University of Ken- 
tucky, on January 19. 

Dr. Wallace Osgood professor of physi- 

ology at the University of Rochester, will deliver the 
fourth Harvey Society lecture at the New York Acad- 
emy of Medicine, on February 10. His subject will 
be “The Metabolism of Nerves.” 

The memory of Dr. Albert J. Oehsner is honored 
by the American College of Surgeons which has estab- 
lished on Oehsner memorial foundation for clinical re- 
search. Three months after Dr, Ochsner^s death in 
July, 1925, the board of regents of the college of sur- 
geons established the memorial fund with a grant of 
$100,000 and the appointment of a committee to se- 
cure an additional $900,000. It was announced at the 
recent meeting of the college in Madison that the fund 
now has reached $300,000. 

The University of California at Los Angeles will 
move, as has already been announced, to a new site 
on the hills overlooking the Pacific, west of Los 
Angeles, The main classroom building is to be called 
Josiah Royce Hall, and is to contain a complete collec- 
tion of Royee’s writings as a memorial to him. A cor- 
respondent writes: “In view of the fact that Royce 
was so frequent a contributor to the pages of Science, 
I have thought that the journal might like to call at- 
tention to this commemoration. The Royce collection, 
when completed, will offer to the student a fuller and 
more intimate access to the thought of Royce than ex- 
ists elsewhere. The department of philosophy is 
responsible for the completing of the collection. Any 
information regarding the existence of works, ad- 
dresses or articles by Royce now out of print would 
be of great assistance.” 

William C. Mills, curator of the department of 
archeology of Ohio State University, died on January 
17, aged sixty-eight years. 

Dr. Anna Morse Starr, associate professor of 
botany at Mount Holyoke College, recently died at 
the age of sixty years. 

Frederick LeRot Sargent, of Cambridge, Mass., 
at one time professor of botany at tbe University of 
Wisconsin, and associated with the Harvard Botanical 
Museum, died on January 16, at the age of sixty-four 
years. 

Pboeessoe Georg Fendler, until recently chem- 


ical director of the new research institute for food- 
stuffs in Berlin, recently died, aged fifty-four years. 

The annual meeting of the British Association for 
the Advancement of Science will be held in South 
Africa in 1929. 

The second meeting of executives of the chemical 
industries will be held in Washington, D. C., on Feb- 
ruary .16, under the auspices of the U. S. Department 
of Commerce, 

The city of Moscow has appropriated $150,000 for 
a planetarium to demonstrate to the people how the 
solar system functions. The planetarium, identical 
with the one in Berlin, has been ordered from the 
Zeiss Optical Company, Jena. 

A fellowship for investigating the effects of ethy- 
lene in low concentrations in the air and in foods upon 
animal metabolism, and the acceleration of enzyme 
action by ethylene has been instituted at the Univer- 
sity of Minnesota by tbe Eli Lilly Co., manufacturing 
chemists. The holder of the fellowship, Elmer T. 
Ceder, is working under cooperation between tbe de- 
partment of pharmacology under Dr. A. D. Hirsch- 
felder and the section of plant physiology of the Min- 
nesota Agricultural Experiment Station with Dr. R. B. 
Harvey. 

The committee in charge of the Institute of Chem- 
istry of the American Chemical Society is anxious to 
get the best films on chemical and related subjects for 
presentation at the Institute of Chemistry which meets 
in Evanston, Illinois, from July 23 to August 18, 1928, 
Those who have seen unusually good films are asked 
to . write the chairman of the committee, Frank C. 
Whitmore, National Research Council, Washington, 
D. C., or the executive secretary, Charles D. Hurd, 
Northwestern University, Evanston, Illinois. 

The Boyce Thompson Institute for Plant Research, 
Inc., has completed arrangements to provide for the 
future welfare of its employees. A program of co- 
operative retirement and death benefit has become 
effective through contract with the Metropolitan Life 
Insurance Company. Upon presenting this to the 
employees, 98 per cent, of those who were eligible ap- 
plied for membership. Under tbe retirement pro- 
visions, an employee who retires at the age of 65 will 
receive a life income. The amount of this income will 
depend on the salary and the number of years of 
service at the institute. It is found that this averages 
2 per cent, of the salary for every year of service. 
The death benefit provision ranges from $1,0Q0 to 
$3,000. in case an employee is disabled before ren- 
dering 5 years of service, the death benefit is payable 
in installments. In ease the disability occurs after 5 
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or more years of service a disability pension is pay- 
able for life. Another helpful provision is that the 
subscribing employees are also entitled to the service 
of a visiting nurse furnished free of cost by the in- 
surance company. 

The survey made by the Social Science Itesearch 
Council of the rural sociology research in progress in 
the United States in the year 1926—27 showed that 
$400,000 was being expended on 86 projects. Of this 
total, $175,000 was being expended by land-grant col- 
leges and agricultural experiment stations in 21 of the 
states. The $400,000 total was almost exclusive of all 
sums spent by federal bureaus. 

The records of the Great Lakes Ornithological Club 
have recently been given to the Royal Ontario Mu- 
seum of Zoology, Toronto. These records cover the 
period from May, 1905, to December, 1927, and in- 
clude observations on the occurrence and abundance of 
birds both migrant and resident at Point Pelee, On- 
tario. This area is of special interest for two reasons. 
Extending into Lake Erie as it does it serves as a sort 
of funnel through which migrations are concentrated, 
and, being the most southern mainland point in Can- 
ada, some birds tjTpieal of more southern regions are 
found as residents of Canada only at this point. 

Accobding to the Experiment Station Eeeord, pro- 
vision was made by the last Alabama legislature for 
five substations to be known as the Tennessee Valley, 
the Sand Mountain, the Black Belt, the Wire Grass 
and the Gulf Coast Substations. Two of these substa- 
tions are to be established prior to September 30, 1928, 
and the remainder during the following year. An ap- 
propriation of $25,000 was made for buildings and 
equipment for each substation and $12,000 each for 
maintenance and operation. The act requires the 
donation of not less than 200 acres of representative 
soil for each substation. 

On November 8 the steamer Halcyon, of the U. S. 
Bureau of Fisheries, was sold at Woods Hole, Mass. 
The Halcyon is a wooden vessel 108 feet 6 inches long, 
over all, with a 22-foot beam and 10-foot draft, built 
in 1917. Her cost, including equipment, was $44,000. 
The vessel was well built but of unusual design, being 
planned originally for both the collection of seed lob- 
sters along the Maine coast and offshore investigations. 
After the acquisition by the bureau of the Albatross 
II, the need for the Halcyon ceased. 

Sponsored by King Albert and the leading indus- 
trialists and financiers of Belgium, a move has been 
started for the establishment of a permanent museum 
and laboratory for scientific research. It will prob- 
ably be situated in Brussels. It is hoped to develop 
the projected museum and laboratory into a center of 
study where all nations would exhibit their scientific 


equipment. The first of the exhibitions would be held 
in 1930. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

A. P. Giannini has placed his 1927 income, as pres- 
ident of the Bancitaly Corporation, at the disposal of 
the University of California. Under the terms of the 
gift, $1,000,000 will go toward the establishment of 
the Giannini Foundation of Agricultural Economies 
and $500,000 will be used for erection of a building 
on the university campus in Berkeley, dedicated to 
ways and means of improving the economic condition 
of farmers, dairy and livestock men and fruit grow- 
ers in California. 

Dr. John Goodrich Clark, who was chief gyne- 
cologist at the University of Pennsylvania when he 
died last May, left an estate of over $1,000,000, a 
large part of which will go to the university, 

Lars G. Romell, of the Swedish Forest Experi- 
ment Station at Stockholm, has been appointed to the 
Charles Lathrop Pack research professorship in forest 
soils at Cornell University and will take up Ms duties 
about April 1, The establishment of this professor- 
ship, said to be the first of its kind in an American 
university, has been made possible by the recently 
announced endowment of $130,000 for the chair, to- 
gether with important additional gifts for its oper- 
ating funds, from the Charles Lathrop Pack forestry 
trust. 

Professor Leon Brillouin, pf the College de 
France, has been appointed acting professor of theo- 
retical physics in the University of Wisconsin for the 
second semester of the academic year 1927-28. 

Dr. Jesse Perrt Rowe, professor of geology at the 
University of Montana, has been appointed visiting 
professor of geology at Princeton University for the 
academic year 1928-29. 

Dr. Herbert Spencer Harned, professor of phys- 
ical chemistry at the University of Pennsylvania, has 
been appointed professor of the same subject at Yale 
University. 

DISCUSSION AND CORRESPONDENCE 
DISCOVERY OF FURTHER HOMINID RE- 
MAINS OF LOWER QUATERNARY AGE 
FROM THE CHOU KOU TIEN 
DEPOSIT 

At a meeting of the Geological Society of China 
held on December 2, 1927, announcement was made 
of the discovery of a lower molar hominid tooth in 
the cave deposit at Chou Kon Tien near Peking, 
The new specimen was obtained close to the site from 
which the first hominid teeth from this locality were 
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recovered and in the same stratum of the deposit. 
(Y. this Journal, Dec. 17, 1926, p. 586.) This de- 
posit, which at first was thought to be Upper PKo- 
cene, is now known to be basal Lower Quaternary in 
age (very early Pleistocene). The find was made 
on October 16 by Dr, Birger Bohlin, paleontologist 
attached to the Geological Survey of China. Mr. C. 
li, geologist from the survey, and Dr. Bohlin have 
been in charge of the extensive excavations on this 
important site which have been carried on during the 
past season by the Geological Survey in cooperation 
with the department of anatomy of the Peldng Union 
Medical College. 

The tooth is a relatively unworn and perfectly pre- 
served left lower permanent molar, having incom- 
pletely formed root tips and evidently from an in- 
dividual in the stage of development represented by 
that of an eight-year-old modem European child. 
The general morphology of this specimen leaves no 
room for doubt as to its hpminid status and it evi- 
dently was derived from the same jaw as that from 
which came the lower premolar tooth discovered last 
year by Dr. 0. Zdansky. A full description of the 
latter specimen and of the associated worn upper 
molar has been published this year by Dr. Zdansky. 
(u. Bull. Geol. 8oc. Chim^ Yol. Y, No. 3.) 

Evidence of a convincing nature points to a close 
mutual relationship between the two individuals, 
adult and immature, represented by the teeth recov- 
ered from the Chou Kou Tien deposit. The newly 
discovered specimen displays in the details of its 
morphology a number of interesting and unique 
characters, sufficient it is believed to justify the pro- 
posal of a new hominid genus Sinanthropus, to be 
represented by this material. A complete and fully 
illustrated report on this new specimen is now in 
press and wiQ be published early in December in 
Series D, Palaeontologia Sinica, Yol. YII, Ease. 1. 

Davidson Black 

Befaxtment op Anatoht, 

Pekino Union Medical College, 

Peeing, China 
November 24, 1927 

AN INSTANCE OF THE INCREASE OF 
MALARIA BY CIVILIZATION 

In 1910, in the Atti Soc. per gli Studii della 
Malaria (Rome), the writer published an article 
about the apparently paradoxical situation that re- 
sults in the gradual disappearance of malaria follow- 
ing the settlement of a new country and its reappear- 
ance as the result of a dense civilization. The 
perfectly obvious reasons for this were detailed in 
the article. 


Just now a new and striking instance comes to my 
eye in an important paper, just received, entitled ^'Re- 
port of an Investigation of a Malaria Epidemic in 
Solo (Dutch East Indies), 1926,^' by S. L. Brug and 
Dr. E. W. Waleh (Batavia, 1927). 

It seems that in the old days a part of the city of 
Solo (150,000 inhabitants) was from time to time 
inundated during the wet monsoon. The Dutch 
authorities diked one side of the city and constructed 
a storm-water canal on the other. This storm-water 
canal is flushed at regular intervals during the wet 
monsoon, and during the dry monsoon carries com- 
paratively little water. Pools form in the corrugated 
bottom and others are made by the digging of sand 
for cement used in making houses. Formerly the 
town seems to have been comparatively free from 
malaria, but towards the end of 1925 this disease 
began rapidly to increase, with a high mortality, 
reaching a climax in January, 1926. 

Although, of course, there were other breeding 
places of Anopheles, the portions of the city most 
affected were along the storm-water canal which had 
not been flushed for an abnormally long time. It is 
reasonably supposed that the Anopheles carriers bred 
in the storm canal pools, and that the normalization 
of the water of the canal at all times in the future 
is plainly indicated. 

L. 0. Howard 

Washington, 

January 7 

THE SCIENTIFIC MEN OF HARVARD AND 
OF COLUMBIA 

In my statistical study of the distribution of Amer- 
ican men of science, printed in the fourth edition 
of the “Biographical Directory of American Men of 
Science” (December, 1927) and in abstract in Science 
(November 25, 1927), it is stated that of 1,176 lead- 
ing scientific men of the United States, Harvard has 
89.5 and Columbia 46.5 (the fraction referring to a 
part time or emeritus position), whereas in 1906 of 
the leading 1,000 scientific men Harvard had 66.5 and 
Columbia 60. It is also shown that when the men are 
weighted by objective methods (the situation being 
substantially the same when they are only counted) 
Harvard stands first among universities in seven of 
the twelve sciences, second in three and third in one, 
whereas Columbia stands first in only one science and 
in no other has a rank among aU institutions higher 
than fifth. 

While not mentioned in the book, it may be noted 
that the disparity between the two universities is 
greatly increased by the circumstance that Harvard 
has 1,088 officers of instruction, Columbia, 2,075. 
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Harvard has one scientific man of high standing for 
121 students, Columbia one such man for 693 stu- 
dents, part time students being in both eases included. 
Harvard has one member of the National Academy of 
Sciences for 31 teachers, Columbia one member for 
172.5 teachers. Exactly one third of the Columbia 
members (Tvho are more than one fourth of all mem- 
bers of the academy in these subjects) are in depart- 
ments of which I was once head and were brought to 
the university by me long before they had been elected 
to membership in the academy. 

A letter has been received from a distinguished 
officer of Columbia University in reference to these 
statistics, stating that it is proposed to see ‘Vhat in- 
formation you had to go on for the statement that 
is so entertaining. ... It will be great sport.” It 
has even been intimated that my figures are influenced 
by personal prejudice, which brings to mind a more 
or less relevant academic anecdote. After a pro- 
fessor of dermatology had been called to a German 
university, it was rumored among the students that it 
was because the professor of pathology had been 
cured by him of a serious disease. At the first op- 
portunity the professor of pathology addressed his 
class, indignantly explaining that no German pro- 
fessor would in such a matter be influenced by per- 
sonal considerations, and adding, “It is true that Dr. 
X treated me' for , but he could not cure me.” 

As a matter of fact the selection of the scientific 
men for my statistical work is entirely impersonal. 
This is obvious from the published descriptions of 
the methods used, but it should be emphasized, for I 
have had not only many letters (one from a Harvard 
professor on the day that this is written, accusing me 
of awarding a star to a man because he had been 
appointed to a professorship at Columbia!), but 
also visits asking that stars be assigned, and they have 
even been added to the sketches when the printed 
proofs were returned. The final vote was from 1,196 
of the 1,572 leading seientifie men of the country and 
my only part was to be one of 66 who voted for the 
psychologists. 

As the relative position assigned by the statistics to 
Harvard and Columbia in zoology has been especially 
questioned, it may be desirable to consider it from 
another aspect. The names of individuals in my sta- 
tistical work have not been used by me, though this 
has been done by others, for they are available to any 
one who checks over the some 13,500 names in the 
book. We have, however, in the membership of the 
National Academy of Sciences a criterion which while 
less exact still has high validity for purposes of com- 
parison. ' 

Zoology is in fact next to psychology the strongest 
seientifie department at Columbia and its strength is 


MEMBERS OF THE NATIONAL ACADEMY 


OP 

SCIENCES 

HABVAED 

COLUMBIA 

Zoological Sdences 

W. B. Cannon 

G. N. Calldns 

W. E. Castle 

T. H* Morgan 

W. T. Councilman 

Edmund B. Wilson 

Harvey Cushing 
William Duane 


Otto Folia 

L. J, Henderson 

Reid Hunt 

E. L. Mark 

G. H. Parker 

Richard P. Strong 
W. M. Wheeler 
Edwin B. Wilson 
Hans Zinsser 

Botany 

E. M. East 

R. A Harper 

B. L. Robinson 
Roland Thaxter 

Geology 

B. A. Daly 

W. M. Davis 

C. P. Berkey 


MathematiccU and Physical Sciences 
S. L Bailey M. T. Bogert 

Gregory P. Baxter Edward Kasner 

George D. Birkhoff M. I. Pupia 

P. W. Bridgman 
Edwin H. Hall 
C. L. Jackson 
A. E. Hennelly 
E. P. Kohler 
A. B. Lamb 
Theodore Lyman 
Arthur Michael 
William F, Osgood 
G. W. Pierce 
Th. W. Richards 
Frederick A Saunders 
Albert Sauveur 
Harlow Shapley 
George F. Swain 

Psychology and Anthropology 
Franz Boas 
John Dewey 
Edward L. Thorndike 
R. S. Woodworth 

emphasized by the possession of the two most dis- 
tinguished zoologists of the United States. It is in- 
deed overemphasized by this circumstance as one of 
them (now over seventy-one years of age) will soon 
retire and the other will soon pass to the new heaven 
for good Americans in southern California. 

In my classification the zoologists of the American 
Museum were assigned to it and the zoologists of ihe 
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Carnegie Institution to it, and this should be taken 
into consideration. But it may also be noted that 
Harvard University and the Massachusetts Institute 
of Technology have close relations and if the pro- 
jected union had been formed, the strength of the in- 
stitution would have been 109,5, in place of the 89.5 
assigned to Harvard. 

The members of the National Academy of Sciences 
in the zoological sciences who are at Harvard and 
Columbia are printed here, biophysics, biochemistry 
and vital statistics being included. In order to show 
the exact situation the lists of members of the acad- 
emy are given also for the other sciences. 

This information is printed not in order to exalt 
Harvard, but rather in the interest of Columbia. The 
economic evolution of the modem world should now 
establish the greatest of universities in New York 
City. If Columbia can not become worthy of this 
position, it must be the work of the state and the city. 

During the ten years of Seth Low's administration 
many distinguished professors were called to Columbia 
and it attained a rank nearly equal to Harvard, the 
number of leading scientific men in the two univer- 
sities then being 60 and 66.5. During the last 
twenty-five years Columbia has been losing ground, 
not only in the sciences but also in other fields. Pres- 
ident Butler himself remarks in his annual report for 
1925 that Columbia University can not replace "older 
scholars of distinction and large achievement” because 
"a choice must be made from a larger or smaller 
group of mediocrities.” This situation is in part due 
to the attitude expressed by a prominent trustee 
who wrote^ in 1921: "It is very difficult to dis- 
charge professors once employed. They make com- 
mon cause and howl about academic freedom. We 
have had trouble along this line in Columbia, where 
they taught sedition and disloyalty, and that enabled 
us to get rid of eight or ten at the time.” 

Trustees and administrative officers must learn that 
the greatness of a university is not in building, nor 
in endowment, nor in number of students, but in men 
and in the freedom and the opportunity given to them. 

J. McEIeen’ Cattell 


REPORTS 

ADDRESS OF THE PRESIDENT OF THE 
AUSTRALASIAN ASSOCIATION FOR 
THE ADVANCEMENT OF 
SCIENCE 

Isr his presidential address to the Australasian As- 
sociation for the Advancement of Science at Hobart, 

i^^A Barton Hepburn: His Life and Service to his 
Thne.^' By Joseph Bueklrn Bishop. New York, 1923. 
Page 293. 


on January 16, 1928, Mr. R. H. Cambage referred to 
the great need for the further application of science-, 
to primary production. This, he said, embraced such 
fundamental utilities as the production of grain, fruit, 
butter, wool and meat, and he stated that it was a 
matter for satisfaction that the Commonwealth and 
State Governments, as well as private bodies, were 
showing increased appreciation of the value of science 
to these problems. 

He mentioned that a few years ago a thorough 
knowledge of dairy bacteriology and its application 
to the production of butter had resulted in increasing 
the output of first grade butter in New South Wales 
from 48 to 96 per cent. 

When referring to wheat he said ; "It is difficult to 
find anything among the primary products of Aus- 
tralia which owes more to science than wheat pro- 
duction. This is a matter of ‘national concern, and 
it is most comforting to know that the great pioneer- 
mg work carried out by William James Farrer is not 
only being continued at departmental experiment 
farms and universities, but with most progressive re- 
sults. New and better drought and rust-resisting 
varieties of wheat and other grain are being produced, 
and experiments are being made for the purpose of 
breeding rust and flag-smut-resisting plants which will 
also have other good characters.” 

Mr. Cambage referred to the action of the pastor- 
alists in arranging for the Australian Pastoral Re- 
search Trust to receive a contribution at the rate of 
two shillings a bale of the 1927 wool-clip, with the 
hope of raising £200,000, for scientific research in 
connection with the industry. This action he regards 
as a most definite advance in Australia in the recog- 
nition of the benefits of science. 

He commended the recent action of the Federal 
Government in inviting five leading pastoralists to act 
as a committee to enquire into the conditions of the 
pastoral industry in Australia, and advise on the best 
methods of conserving the national wealth represented 
by the industry. It provides, he stated, further evi- 
dence that the authorities concerned are quite alive to 
the necessity of abandoning the old happy-go-lucky 
methods of trusting to chance in regard to seasons, 
but rather look for the introduction of some reason- 
able scheme of insurance that may have for its object 
the avoidance of excessive losses rather than the 
making of enormous profits. 

He concluded the first portion of his address by 
saying that it is the desire of the Australasian Asso- 
ciation for the Advancement of Science, which in- 
cludes New Zealand, to inspire and stimulate a science 
sense in the public naiad, and this, he thought, could 
best be done by demonstrating how the principles of 
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pure science may be applied successfully to familiar 
economic problems. 

In the second part of Ms address Air. Cambage 
discussed the Origin and Development of Portion of 
the Australian Flora.” He summarized the position 
as follows : 

There appear to be more genera common to Africa and 
the eastern half of Australia only than to Africa and 
the western half of Australia only, so that evidence of a 
direct land connection between these two countries is 
meager. It is thought that many genera which are com- 
mon to Africa and Australia have reached these countries 
from the same source in the north, and have then de- 
veloped in response to environment. 

Prom available evidence it would seem that, at least 
since Cretaceous time, the northern hemisphere has had 
a greater land mass than the southern, and, as a result, 
there has been more room for plant development in the 
north than in the south. Probably the Pleistocene and 
even earlier glacial periods have been instrumental in 
permitting many genera to pulsate across the tropics 
from temperate northern regions, and in the process, and 
after arrival in the south, there have been much radiation, 
development and evolution. Although there probably has 
been more migration to Australia from the north, there 
is evidence in some cases of secondary radiation from the 
south, especially in the genus Eucalyptus, 

It seems undoubted that some genera common to Aus- 
tralia and New Zealand have reached both countries from 
the north, some species coming down the east coast of 
Australia, while others have gone by way of New Cale- 
donia and adjoining islands to New Zealand. Except for 
a land connection between northeastern Australia and 
islands to the north, perhaps as late as Pliocene time, 
Australia has long been isolated from the rest of the 
world. There appears to be more evidence in favor of a 
former land connection between Antarctica and South 
America, and perhaps New Zealand and Australia, than 
between Africa and Antarctica. 

Studies of the many changes which have taken place in 
the history of the world flora, of its adaptability to 
environment, its response to changes of climate and soil, 
its ability to overcome many adverse conditions, all com- 
bine to impress one with the conviction that the marvelous 
act of creation not only embodies the initial giving of 
life, but also provided inherent power and initiative for 
the necessary development and evolution required for the 
persistence of that life, in harmony with its varying sur- 
soundings and dominating influences. 


SPECIAL ARTICLES 

NUTRITIONAL ANEMIA ON WHOLE MILK 
DIETS AND ITS CORRECTION WITH 
THE ASH OF BEEF LIVER 
l^r an earlier article^ we published data lowing 
1 E. B. Hart, C. A. Elvehjem, J. Waddell, E. C. Herrin, 
Biol. Chem, 1927, LXXII 299. Iron in Nutrition, IV. 


that experiinental anemia in rabbits induced by the 
feeding of a whole milk — FegOg diet could be cor- 
rected by the addition of the ash of lettuce or of 
cabbage. In the case of animal tissues, both dried 
liver and dried ^‘spleen-marrow’’ were found to be 
potent if fed at a level of 2 gms. per animal per day 
as a supplement to the whole milk — FCgOg. The daily 
administration of the ash of 2 gms. of dried “spleen- 
marrow” delayed the onset of anemia to some extent, 
but appeared inefficient over a long period of time. 

This paper deals with experiments on the use of 
the ash of beef liver as a corrective or preventative 
of nutritional anemia. Rats were used as the experi- 
mental animal. They were selected at 50-60 gms. in 
weight and placed on screens with whole milk as the 
sole diet. They were weighed weekly and hemoglobin 
determinations made periodically by the Newcomer 
method. When the hemoglobin readings had reached 
6-8 gms. per 100 cc. of blood, and the evidence was 
sufficient that the animal had become anemic but not 
beyond the possibility of response, the nse of the 
experimental ration was begun. The animals were 
then fed on screens in separate cages and individ- 
ually. The normal hemoglobin content of rat’s blood 
may be taken at 12-14 gms, per 100 cc. of blood. 
After the animal was placed on the experimental diet 
weekly weighings and periodic determinations of the 
hemoglobin were continued. 

La experimental anemia induced by whole milk 
feeding there is iron starvation as one of the factors 
in operation. To determine how effective additions 
of iron salts may be in the correction of this anemia 
FeClg was prepared from standard iron wire of Mgh- 
est purity. Two gms. of iron wire were dissolved in 
dilute HNO 3 , the solution of ferric nitrate evaporated 
to dryness, taken up in excess of HCl, the iron pre- 
cipitated with NH^OH, filtered and washed thoroughly 
until free from cMorides. The precipitate was then 
dissolved in the theoretical amount of HCl necessary 
to convert the Fe to FeClj. In order to obtain com- 
plete solution of the FeCij an excess of .42 gms. of 
HCl was added and the solution made to a volume, 
1 CC- of wMch equaled 1.0 mg. of Fe. The FeClg 
was fed at a level of 0.5 mgs. of Fe per animal per 
day without a resultant correction of the anemia. 

We next turn to beef liver and beef liver ash. This 
material was dried at 65° C. over a period of 6-7 days 
and then ground to a fine powder. In certain experi- 
ments the dried liver was fed directly by suspending 
it in the whole milk. Iron determination on the 
dried liver showed that it was necessary to feed daily 

Nutritional Anemia on Whole Milk Diets and its cor- 
rection with the A^ of Certain Plant and Anima.! 
or with Soluble Iron Salts. 
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1.72 gms. of tMs material in order to introduce 0.5 
mgs. of iron — a quantity exactly equivalent to the 
iron fed as FeClj. In addition the ash of the dried 
beef liver was prepared by incinerating the material in 
porcelain dishes in an electric furnace at 650°~750® C. 
After incineration to an ash the ash was digested in 
strong HCl for six hours at room temperature, diluted 
with water and the insoluble residue filtered off. The 
filtrate was evaporated almost to dryness, taken up 
with water, and diluted to a volume, 1 cc, of which 
was equivalent to 1.0 mg. of Fe. This solution was 
not perfectly clear. 

This HCl extract of liver ash was fed to anemic 
rats at a level which introduced 0.5 mgs. of Fe daily. 
It was administered by directly stirring it into a por- 
tion of the daily allowance of whole milk. The re- 
sults from the use of these materials in contrast with 
the FeClg from iron wire were indeed very striking 
and showed unmistakabiy that 0.5 mgs. of iron from 
these sources is distinetly potent in restormg to nor- 
mal the hemoglobin content of the blood of anemic 
rats. The detailed data which led us to the above 
conclusions, together with a further analysis of this 
problem, will be published later. At this time we 
only wish to re-emphasize the fact that nutritional 
anemia induced by a whole-milk diet is an inorganic 
deficiency and that the ash of liver as well as the ash 
of certain plant materials is a potent source of the 
correctives. 

J. Waddell 
C. A. Elvehjem 
H. Stebotook 
E. B. Hart 

The Laboratory of AGBicnoLTUBAL 
Chemistry, 

IlNIVEESITY of WISCONSIN 


SOCIETIES AND ACADEMIES 

THE GEOLOGICAL SOCIETY OF AMERICA 
At the annual meeting of the Geological Society of 
America, held in Cleveland, December 29, 30 and 31, 
1927, the following ofSeers were elected for the year 
1928: 

President: Bailey Will is , Stanford University. 

First Vice-president: Alfred C. Lane, Tufts College. 
Second Vice-president: William H. Collins, Geological 
Survey of Canada. 

Third Vice-president : August F. Foerste, Dayton, Ohio. 
Fourth Vice-president : Espex S. Larsen, Harvard Uni- 
veraty. 

Secretary: Charles P. Berkey, Columbia University. 
Treasurer: Edward B. Mathews, The Johns Hopkins 
University. 

Fditor: Joseph Btanley-Brown, New York, N. Y. 


Councilors {1928-19$0) : George B. Mansfield, United 
States Geological Survey ^ WiUiam E, Wrather, Dal- 
las, Texas. 

Thii’ty-one fellows were also elected, bringing the 
total membership to 559. 

The Cleveland meeting had the largest attendance in 
the history of the society, with a registration of 374. 
One hundred and eight titles of papers were listed on 
the program, and four general addresses were deliv- 
ered. Abstracts of all papers presented had been 
printed and distributed in advance of the meeting. 

The Penrose medal, given for outstanding achieve- 
ment in geologic science, was presented to Prof. 
Thomas Chrowder Chamberlin, of Chicago. 

The annual meeting of 1928 will be held in New 
York City. 

Charles P. Berkey, 
Secretary 

INDIANA ACADEMY OF SCIENCE 

The Indiana Academy of Science held its 43rd an- 
nual meeting at the University of Notre Dame, Notre 
Dame, Indiana, on December 1, 2 and 3, 1927. 

The officers in this meeting were as follows: Presi- 
dent, Frank B. Wade, Indianapolis; Vice-president, 
F. J. Breeze, Muncie; Secretary, Ray C. Friesner, 
Indianapolis; Asst, Secretary, W. P. Morgan, In- 
dianapolis; Treasurer, M. W. Lyon, Jr., South Bend; 
Editor, John J. Davis, Lafayette; Press Secretary, 
Harry F. Dietz, Indianapolis. 

The meetings of the academy proper were preceded 
by the annual informal meeting of the entomologists 
of Indiana on December 1. At the regular meetings 
of the academy the number of papers presented in the 
various sections were as follows; general, 6; bacteri- 
physiology and hygiene, 6; botany, 27; chem- 
istry, mathematics and physics, 35 ; geology and geog- 
raphy, 18, and zoology, 16. 

The annual public lecture was given by Dr. Wilfred 
H. Osgood, curator of zoology, Field Museum of Nat- 
ural History, Chicago, who spoke on “Nature and 
Man in Abyssinia,” illustrating his lecture with motion 
and still pictures. 

The officers elected for the ensuing year were; 
President, E. G. Mahin, Notre Dame University, Notre 
Dame; Vice-president, W. N, Hess, DePanw Univer- 
sity, Greeneastle; Secretary, Ray C. Friesner, Bntler 
College, Indianapolis ; Asst Secretary, W. P. Morgan, 
Indiana Central University, Indianapolis; Treasurer, 
M. W. Lyon, Jr., South Bend; Editor, John J. Davis, 
Purdue University, Lafayette ; Press Secretary, Harry 
F. Dietz, Department of Conservation, Indianapolis. 

Harry F. Dietz, 
Press Secretary 
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OLD PROBLEMS AND A NEW 
TECHNIQUE" 

It is a truism to say that new instruments and 
new modes of technique may be as productive of 
advances in science as generalizations that point the 
way for many investigations. The telescope, the 
photographic plate and the spectroscope in astron- 
omy, the chromometer and the thermometer in physics, 
the balance in chemistry, the microscope and the 
microtome in biology are trite examples of instru- 
ments and related technical processes so commonly 
used that their importance is forgotten. During the 
past twenty-five years, the string-galvanometer and 
methods of determining small amounts of gases in 
blood and other fluids of the body have been pro- 
ductive of great advances in physiology; while instru- 
ments for micro-dissection, and methods of staining, 
like those with haematoxylin, have made possible a 
flood of investigations.^ The Greeks failed in 

1 Address of the retiring Vice-president and Chainnan 
of Section F, American Association for the Advance- 
ment of Science, read at the Zoologists dinner, Nash- 
ville, December 29, 1927. 

2 The advent of such methods is sometimes vividly re- 
membered by those who lived through the period. Ee- 
calling that I had once heard my former teacher, Pro- 
fessor S. F. Qarke, of Williams College, speak of the 
coming of ribbon sections in the early eighties of the 
last century and knowing that two other veteran Amer- 
ican Zoologists, E, B. Wilson and E. L. Mark, were stu- 
dents abroad at this period, I inquired of these indi- 
viduals, Each has contributed items of interest, but the 
statement by Professor Wilson is the most comprehensive. 
He says; first became acquainted with the ribbon 
method of section-cutting at the laboratory in Cambridge 
just after its discovery by Caldwell in 1882, and as I had 
very recently completed a research which involved the 
laborious cutting of great numbers of small eggs, one by 
one, and mounting the sections singly, you can imagine 
the surprise and pleasure with which I saw them reeled 
off wholesale by the ribbon method. As it happened I 
was, I think, the first person to introduce this method in 
Germany, having taken it over to Leuckart^s laboratory 
in the early winter of the same year, and I have never 
forgotten the astonishment with which the operation was 
viewed by the group working there at the time. It was 
at first employed simply by the old method of cutting 
by hand with a razor on a flat-topped glass plate secured 
to a table, and was only a little later extended to the 
Thoma sliding microtome. It seemed to me th^ and 
still seems to me, to be one of the most important steps 
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science as much through technical limitations as 
through their political collapse. In physical science, 
for esample, they lacked accurate and convenient 
instruments for the recording of time and tempera- 
ture, but more particularly they lacked methods of 
computation. One can appreciate the difficulties of 
such simple arithmetical processes as multiplication 
and division by Roman numerals, but the technique 
of the Roman system was less cumbersome than that 
used by the Greeks. The advent of the Arabic sys- 
tem, vsith its decimal point and with zero as a ^^place- 
holder,” marked a new era for the natural sciences 
as well as for mathematics. I have thus referred to 
familiar advances of science through instruments and 
methods, because I believe the biological sciences have 
now at hand a technique that is not fuUy appre- 
ciated, although its importance has been demonstrated. 
I refer to the technique of irradiation. 

The discovery of X-rays by Rontgen (1895) and 
of radium by the Curies (1898) was soon followed 
by applications in the medical field to diagnosis of 
gross features like skeletal fractures, and, when the 
^^seleetive” action of the rays was discovered, to the 
treatment of malignant growths. That the more 
general possibilities in medicine were appreciated by 
Rontgen is shown by the fact that his original com- 
munication was made before a medical society and 
his first account published in a medical journal. 
These early applications were marked by sacrifice, 
siace neither the danger to the operator nor the 
present modes of protection were known at the outset. 
Sterilization, bums, and even death were the lot of 
more than one radiologist, and patients no doubt suf- 
fered. But the present effectiveness of irradiation in 
the treatment of certain cancers is worth more than 
these earlier costs. Subsequent extensions of the 
method and of X-ray photography in clinical medi- 
cine are familiar, Xo hospital is complete, no phy- 
sician’s or dentist^s service adequate unless X-ray 
di^nosis is available. 

In correlation with the initial extensions in medical 
Ewnence, the interest of biologists was aroused, and 
during the fiirst decade of the century certain general 

in the technique of microscopical anatomy, and especially 
of embryology. I do not know when Ihe staining of 
sections on the slide was first introduced, but it certainly 
was prior, I think, to the discovery of the ribbon 
method; if I remember rightly it began with the use 
of shellac as the means of fixing sections to the afide, 
some time before the invention of the albumen method 
by Paul Mayer, It might interest you to know that I 
stiH have my old series of s^tions of the BenOla eggs 
cut singly, I think in 1881, forty-six years ago. I am 
obliged to confess that, from the modem point of view, 
they are rotten sections, but it cost blood to make them 
at the tiniftt** 


investigations were undertaken. Bohn (’03), Will- 
eock (’04), and others conducted experiments upon 
the effects of radium and of X-rays in lower organ- 
isms. Gager (’08), exposed Enothera to radium and 
obtained changes that resembled mutations. The 
effects of irradiation upon the tissues and embryos 
of higher vertebrates were likewise examined in ex- 
ploratory investigations. The “selective” action of 
the rays, in destroying certain types of cells, was 
studied by medical workers, and, later, the “differen- 
tial” action of different wave-lengths. The existence 
of a “latent period” between irradiation and tissue 
changes was established. Within the ceil, it was 
seen that the nucleus, and particularly the chromatin, 
was most susceptible to radium and to the X-radia- 
tions. There was, however, no such extension of 
radiology in the general biological field as occurred 
during the second decade of the century in the field 
of medicine. Interest in other lines, the war, and 
failure to obtain results that promised returns of 
general importance were no doubt responsible. While 
our medical colleagues went forward in the use of the 
X-rays in diagnosis and therapeutics, if not in re- 
search, biologists lagged behind. In like manner, 
ultra-violet irradiation began to be utilized in medical 
practice during the second decade of the century, 
without attaining a corresponding importance in 
biology. 

My own iuterest in the technique of irradiation was 
aroused by a renewal of earlier studies upon the cel- 
lular changes during regeneration in planarians. In 
the regeneration of Planaria maculata, after repro- 
duction by fission, it had been observed that cells 
called “formative cells^’ were the active units. These 
formative cells have relatively large nuclei and 
spmdle-shaped cell bodies sometimes with extended 
processes. They divide by mitosis and seem capable 
of migration through the mesodermal syncytium or 
parenchyma. At the time of regeneration they are 
the only important source of new tissue. If my inter- 
pretations are correct, they form ectodermal, endo- 
dermal and mesodermal cells, nervous tissue, and 
special organs like eyes and pharynx. Moreover, 
they give rise to the germ cells when reproductive 
organs are formed. During the later stages of em- 
bryonic development similar cells are abundant in the 
mesodermal region. It seems, therefore, that the 
formative cells constitute a “meristem,” which is the 
source of new cells during growth and regeneration, 
which has descended without modification from similar 
cells in the embryo, and which is the path of descent 
for the germ-plasm. These conclusions have been con- 
firmed with minor exceptions by other investigators, 
and recently cheeked in Planaria agilis, another speT- 
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eies with powers of fission and regeneration similar 
to those of P. maculata. 

Not all planarians regenerate as eficectively as do 
Plamria maculata and P. agilis. In returning to the 
problem of regeneration during recent years, my in- 
terest was centered upon the relative abundance of 
formative ceUs in different species in relation to their 
respective powers of regeneration. It is a familiar 
fact to workers with planarians that some species 
have almost no power of regeneration. Such plana- 
rians are in marked contrast with species like Flanaria 
maculata and P. agilis^ which regenerate rapidly and 
completely. Other species of planarians have what 
one may call the ^'capacity” to regenerate, but only 
at a slower ^^rate.” One may thus speak of the 
power of regeneration as including capacity and 
rate. A species like Planaria maculata or P. agilis 
has great capacity and a high rate, while Dendrocoelum 
laeteum has little capacity and a slow rate. PJiago- 
cata gracilis has the capacity, but the regeneration 
proceeds at a slower rate than it does in Planaria 
agilis or P, maculata.^ To check these facts of gen- 
eral observation, experiments upon the relative powers 
of regeneration in these three genera (Planaria, Pha- 
goeata and Dendrocmlum) were undertaken, with re- 
sults that confirmed what was known from more 
superficial examination. 

With these differences in regenerative power estab- 
lished, the numbers and activities of the formative 
cells in the non-regenerating species, Dendroecelum 
hcteum, were examined for comparison with Planaria 
maculata and P. agilis. This was done by making 
counts of these cells in measured areas. Although it 
was recognized that such counts could not be made 
without a large margin of error, it seemed that a 
quantitative statement might thus be obtained that 
would have more value than general terms like “feV’ 
and “many.” As • a result of such counts it was 
estimated that Planaria maculata possessed about 44 
formative cells per unit area, and Dendroecelum lac- 
teum about 9, a difference that is in accordance with 
the powers of regeneration in the two species. It 
was therefore possible to make the declaration that 
the potver of regeneration is correlated with the num- 
ber of formative cells. If I may descend to a collo- 
quialism — ^^'show me the formative cells of a planarian 
and I will tell you approximately its power of regen- 
eration, or show me its power of regeneration and I 
will teH you the relative numbers of its formative 
cells.” The observations confirmed the conclusions 

^PJiagocata graoUis is not so favorable for this pur- 
pose because of its multiple pharynges, but Bendroooelvm 
laeteum is a perfect illustration of scant power of regen- 
eration as compared with a species like Planaria macu- 
}ata^ 


regarding the role of formative cells in the regenera- 
tion of species like P. maculata and P. agilis, since it 
was shown that a species like Dendroecelum laeteum 
with very few of these cells had scant power of 
regeneration. 

At this point it seemed that confirmations might be 
obtained by further comparisons between regenerat- 
ing and non-regenerating species, but that more direct 
evidence could not be obtained by the methods that 
had been employed. A more satisfactory test would 
be to destroy the formative cells and thus transform 
a planarian capable of regeneration into one incapable 
of such changes. The formative cells appeared to be 
undifferentiated and embryonic. If undifferentiated 
cells could be killed in higher animals by irradiation, 
it seemed that they might be killed by this means in 
planarians; and once they were killed it should be 
impossible for the individual to regenerate. Such 
experiments were tried with Planaria agilis (cf. Figs. 
1-4). When a sufficient exposure was used (approxi- 
mately 12 skin-units in clinical terminology) no 
regeneration occurred, although the worms remained 
alive without external signs of abnormality in struc- 
ture or function for some time beyond the twelve-day 
period during which regeneration was completed in 
the controls of these experiments. When these irradi- 
ated worms were sectioned it was found that the 
formative cells were so reduced in numbers, if not all 
destroyed, that there seemed to be none remaining in 
many of the specimens. The mesodermal region was 
thus changed from its characteristic appearance in 
Planaria agilis to the appearance seen in Dendrocce- 
lum laeteum in which there are few formative cells 
and in which there is scant power of regeneration. 
Lesser exposures to X-rays partially checked the 
regaieration and the numbers of formative cells were 
noticeably reduced. In an experiment with radium, 
in which an exposure about equivalent to that with 
the X-radiations was used, regeneration was inhibited 
in a siinilar manner. 

Unfortunately, it has not been possible to keep the 
irradiated worms alive for an extended period. At 
the end of three weeks, or about one week after regen- 
eration is complete in controls, the X-rayed individ- 
uals begin to show abnormalities of structure and 
function. Death ensues about four weeks after the 
irradiation. It is hoped that further experiments 
will give worms which can not regenerate, in which 
formative cells can not be found, and which can be 
kept alive in a normal state for longer periods. One 
could then eliminate the possibili^ that it is the 
destruction of something else in the planarian, upon 
which the formative ©ells are depmdmt, that i® 
responsible for the el^k upon r^^eratbn and &at 
disappearance o£ the formaUve ©elk is mer^ file 
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Planaria agilis 


Woraal 

regeneration 


12 

days 


PIG. 2 


Wamarte ^nis 


Section sJiowing the 
numerous formative cells 
in the mesodermal region 
of the normal worm 












^M.P. 


PIG. 4 Planarla 'hgllis 


^2i±§ \ / \ j Section showing destruction of 

Inhibition of \ / \ / cells by X-rays, 

regeneration ^ V syneytim with 

bv X-rav^ 1 fl=,. -!.» ^ small, dense nuclei, the 

^ ^ day 12 days gut, and other structures are 

still normal in appearance 

Ep, F.^ a. l»«»k « g.t; M.F, Jbm; K.S, .™W 

Siyneytimii; S, aesod^nnal ^yiwyti^ (fcawa by Wiley Gtawfori) 


1 day 12 dajrs 



j»ebkuaby 10 , 1928 ] 


SCIENCE 


145 


first step in a series of degenerative changes that end 
in death of the individual. The formative cells may 
be the '^indicators" and not the ultimate factors in 
regeneration. In view of our limited knowledge con- 
cerning the manner in which radiations produce their 
effects in protoplasm, this possibility must be consid- 
ered. If one could secure irradiated planarians that 
could not regenerate and possessed no formative ceUs, 
but lived indefinitely with no other abnormalities in 
structure or functions, this possibility might be disre- 
garded. According to the hypothesis that the new 
parts formed during growth and regeneration come 
only by differentiation of formative cells and that the 
germ cells of the planarian have a similar origin, 
such a planarian would be unable to reproduce either 
sexually or asexuaUy and it would be incapable of 
growth by increase in the number of its cells. It 
would be an interesting animal. What would be its 
expectation of life? Would it exhibit senescence and 
rejuvenescence, if there are such phenomena in plana- 
rians? Would it eventually acquire new formative 
cells and become capable of regeneration? Would it 
have an axial gradient? A technique that gave such 
results would enable us to attack the problem of 
differentiation as it has not been attacked before. 

In testing the formative-cell hypothesis as extended 
to other animals, experiments with X-rays have been 
conducted upon sponges and coelenterates. It has 
been shown that regeneration can be completely in- 
hibited in the hydroid Tubularia crocea, as reported 
at these meetings. An initial experiment with hydra 
has been likewise successful. The histological changes 
involved in these cases among the cmlenterates have 
not yet been ascertained. The experiments with 
sponges have not yet given significant results. 

Proceeding to other illustrations of applications 
of the technique of irradiation: Eegeneration is an 
aspect of development. What promise does such a 
technique hold for students of development in gen- 
eral? That much remains before we shall have reached 
a satisfactory understanding of ontogeny has been re- 
cently set forth in a masterful way by F. R. Lillie 
(’27), in an essay entitled "The Gene and the Ontoge- 
netic Process." In speaking of the process of em- 
bryonic segregation, Lillie says: "We have no present 
working hypothesis of this most fundamental aspect 
of the life history." Workers in embryology, there- 
fore, admit that they have reached a point of "dimin- 
ishing returns" by sectioning and staining, by micro- 
dissection, and that even the talisman of physico- 
chemical explanation has failed in its older methods. 
New technical methods are needed to carry us much 
farther and enable us to formulate new hjrpotheses. 

♦There has been, as yet, no great progress, although 
enough has been accomplished to show possibilities by 


the technique of irradiation. Working with the ultra- 
violet radiations, Just has produced Xereis larva 
with nuclei that contain 70 chromosomes instead of 
the normal 28. Here the maturation divisions go on 
without polar-body formation so that the sperm 
nucleus unites with four egg nuclei instead of with 
one; each egg nucleus as well as that of the sperm 
has the haploid number of chromosomes — ^14, thus 
giving the total of 70. These larva produced by 
irradiation live in the laboratory as long as the con- 
trols. Ultra-violet radiations also change the original 
polarity of Nereis eggs and embryos. Eggs exposed 
before insemination show the site at which the egg is 
"hit" by the rays, since there is a blister at this place 
in the cortex. The first cleavage plane always passes 
through this area. As the eggs are not oriented for 
exposure to the rays, any region may be affected, the 
animal pole, vegetal, or any point in the infinite 
number between. Hence there is an alteration of 
polarity. The larval worms show a definitely local- 
ized area of injury which cau be traced hack to this 
original injury by the rays. The method of irradia- 
tion has also been used in various studies of artificial 
parthenogenesis and cross-activation that have sought 
to determine the role of maternal and paternal pro- 
nuclei and of the egg cytoplasm (c/. G. Hertwig, ’13). 
While the results have not been revolutionary, it has 
been shown that irradiation furnishes a means of 
destroying parts of eggs, particularly the nucleus, ia 
a way that can hardly be approached by mechanical 
operations. Moreover, it can be used effectively upon 
eggs m masse and without the toilsome procedure of 
operating with varying success upon each individual 
cell. In general, these results that have been obtained 
by irradiation as a technique of research within the 
field of embryology promise a method by which one 
may hope to destroy or derange parts of cells and 
embryos, without injury to the whole, in a manner 
that makes the finest mechanical operations crude by 
comparison. With such a technique, important ad- 
vances may he expected in a renewed attack upon 
ontogenetic problems. 

Turning to another field, Mavor, in studies con- 
ducted since 1920, has confirmed the selective action 
of X-rays upon undifferentiated tissues and upon 
germ cells in Drosophila. The resistance to lethal 
dos^ of the rays remains the same during the larval 
period ; but increases markedly during pupation, when 
the adult parts are being differentiated, until it reach^ 
a new level of stability in the imago. The most sus- 
ceptible period in the germ-cell cycle is the growth 
period of primary oocytes and spermatocytes in 
Drosophila as in other forms* Upon the basis of this 
underlying phenomenon of selective action by the 
rays, Mavor has produced non-disjunctioii in which 
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the eggs either lacked the sex chromosome or pos- 
sessed two sex chromosomes. Eggs having two sex 
chromosomes, when fertilized by a T-bearing sperm, 
produced exceptional females which in turn produced 
exceptional daughters and thus propagated the con- 
dition brought about by the irradiation. There is, 
therefore, in this effect of X-rays on germ cells a 
very clear case of an external agent which modifies 
the mechanism of mheritance in such a way that a 
permanent effect is produced. In like manner Mavor 
has effected by use of X-radiations a reduction of the 
crossover value in the left half of the first or sex 
chromosome by X-rays, and an increase of the cross- 
over value in the middle region of the second chromo- 
some. He has also produced gynandromorphs from 
X-rayed mothers, presumably by elimination of the 
sex choromosome after fertilization. It is further 
interesting, as shown by X-raying the anterior and 
posterior halves of pupas, that these effects upon the 
germ ceEs are not produced when a part of the fly 
not containing the germ cells is treated. That is, the 
effects probably occur only when the germ cells are 
subjected to irradiation and not through any influence 
transferred from irradiated body cells to the germ 
cells. It thus appears from the work of Mavor that 
X-radiations can modify the mechanism of inheri- 
tance, through chromosomal changes, in such a man- 
ner that permanent effects are produced and trans- 
mitted through successive generations without lethal 
abnormalities. The germ-plasm is changed, but not 
by the method of the Lamarckians. 

The recent work of Muller upon Drosophila is 
widely known. Muller considers the changes he has 
produced by X-rays truly mutational and not to be 
confused with the well-known effects of the rays upon 
the distribution of the chromatin, like non-disjunction 
and non-inherited crossover modifications. Briefly, 
he finds that exposure of the sperm to relatively heavy 
doses of X-rays induces the occurrence of true “gene 
mutations” in a high proportion of the germ cells. 
The nature of the crosses was such as to be much 
more favorable for the detection of mutations in the 
X-chromosomes than in the other chromosomes, so 
that most of the mutant genes dealt with were sex- 
linked; there was, however, ample proof that muta- 
tions were occurring similarly throughout the chro- 
matin. When the heaviest treatment was given to 
the sperm, about a seventh of the offspring that 
hatched and bred contained individually detectable 
mutations in their treated X-chromosome. Estimates 
of the mutations presumably produced in aE the 
chromosomes indicate that the heavier irradiation had 
caused a rise of about fifteen thousand per cent, in 
ihe mutation rate over that in the untreated germ 
cells- lighter irradiation produced the g^ne muta- 


tions in lesser numbers, “The visible mutations 
caused by raying were found to be similar, in their 
general characteristics, to those previously detected 
in non-rayed material in the extensive observations 
on visible mutations in Drosophila carried out by 
Bridges and others.” Mutations already familiar, 
like “white eye,” “miniature wing,” and “forked 
bristles,” were obtained, and also mutations of a sort 
not exactly like any seen previously. Muller, there- 
fore, concludes that: “many of the changes produced 
by X-rays are of just the same kind as the ^gene 
mutations’ which are obtained, with so much greater 
rarity, without such treatment, and which we believe 
furnish the building blocks for evolution.” He also 
finds many inherited disturbances in the crossover 
frequency. In confirmation of these results, Hanson, 
who has been studying the effects of irradiation upon 
the sex-ratio of Drosophila^ has obtamed what he con- 
siders gene mutations as well as mutations that are 
seemingly due to chromosomal changes. 

It thus appears that two types of genetic modifica- 
tion may be produced in Drosophila by the X-radia- 
tions — an aberrant distribution of chromosomes and 
hence new combinations of characters, and gene muta- 
tions. In confirmation of these findings in an animal, 
Stadler reports the production of both types of muta- 
tion in plants. In com, irregular distribution of 
chromosomes occurs with a certain low frequency in 
the early cell divisions in endosperm development. 
This results in mosaic seeds, in which a portion of the 
endosperm lacks one or more chromosomes. The fre- 
quency of occurrence of this phenomenon has been 
increased about thirty-fold by X-ray treatment at the 
time of fertilization. Again, in young seedlings of 
barley Stadler has produced gene mutations by similar 
irradiation. In this instance the possibility that the 
gene mutations may in reality be the result of an 
irregular segregation has been eliminated. These 
mutations reported in barley are induced in somatic 
cells, from each of which a self -fertilizing inflorescence 
is later derived. Each mutant, therefore, segregates 
in the progeny of a single head, and its absence in 
the progeny of other heads of the same plant proves 
that the change occurred in the ontogeny of the plants 
irradiated. Several viable and morphologically dis- 
tinct recessive types of such gene mutations have 
occurred in the progeny of the plants thus subjected 
to irradiation. To these studies by Mavor, Muller, 
and Stadler may be added the recent work of Gager 
and Blakeslee upon Datura, which shows irregularities 
of chromosomal behavior as a result of X-irradiation 
and which suggests gene mutations and other intra- 
chromosomal changes. The results reported by 
Goodspeed and Olson upon tobacco plants seem to be 
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in tMs category, since they do not clearly indicate gene 
mutations. 

Prom the theoretical standpoint, the chief interest 
of such results withm the field of genetics lies in 
their bearing upon the problem of the composition 
and behavior of chromosomes and genes, and thus 
upon the mechanism of heredity, variation, and evolu- 
tion. From the practical standpoint, any technique 
that will induce abundant mutations presents oppor- 
tunities for the production of improved breeds of 
domesticated animals and plants beyond anything 
dreamed of by the slow method of selecting what 
nature offers. To secure mutations that he desired, 
Burbank raised plants by the millions, discarding 
the ninety-and-nines. The advantage of more fre- 
quent mutations is obvious. On the medical side, 
these results, as Muller explains, point to dangers in 
the practice of temporary sterilization by irradiation. 
Return of fertility after irradiation does not mean 
that the germ cells are again normal, since mutations 
may have been induced that will appear in descendants 
with disastrous consequences. 

Fully developed as well as latent genetic characters 
may be changed by irradiation. As part of a general 
program dealing with the biological effects of X-rays, 
Hance and Murphy have found that following certain 
exposures the colored hair of agouti mice drops out 
and after four or five weeks is replaced by white 
hair. Thus, in an adult animal, a character that is 
known to be inherited according to the Mendelian 
law can be changed by the X-radiations. The change 
seems permanent, as it has persisted for more than 
twelve months without modification. Speculating 
upon the causes of such an effect, Hance suspects 
destruction at its source of the enzyme tryosmase, the 
color activator, and hence failure of the oxidation of 
the color base, tryosin. At first what seem to be 
colorless tryosin granules are recognizable in the 
hairs, but later the hairs are without such granules 
and thus resemble the hairs of a normal albino. 
Nevertheless, '^a permanent change has been produced 
in a mature genetic character by means of X-rays. 
It is believed that this change is the result of the 
inhibition or actual killing of the part of the cell 
concerned with the manufacture of the enzyme needed 
in the production of color. Since the new color, or 
rather lack of color, is permanent, it follows that the 
alteration is passed on to the cells that replace the 
ones that first encountered the X-rays.” 

A most interesting attack upon the entire problem 
of irradiation is being undertaken at the University 
of Cincinnati, under the leadership of Bean Herman 
Schneider and Professor George Sperti. The organi- 
zation of this research is such that individuals in all 
the related fields, such as physics, chemistry, mathe- 


matics, bacteriology, zoology, and physiology, work 
m intimate association and with mutual support in a 
laboratory organized for basic investigations. By 
means of more accurate filters than have been pre- 
viously used, these investigators have determined 
critical wave lengths at which chemical dissociation 
is produced in certam inorganic compounds, and in 
certain enzymes. They have also determined a wave 
length at which death occurs in many species of bac- 
teria, and in a variety of the lower animals. Work- 
ing with ultra-violet radiations, they find, for example, 
that all bacteria, thus far subject to investigation, are 
killed when a certain wave length (about 2900 A®) is 
reached. These particular results have been turned 
to practical advantage by patenting methods of 
sterilization for commercial products, the royalties 
from which are to be used in support of subsequent 
investigations. A specific example is that of an 
enzyme that was placed on the market for bread- 
making, but proved unusable because of bacterial 
contamination. To kill the bacteria by heat would 
have destroyed the enzyme, to kill them by antiseptics 
was not possible in a food product. When the prob- 
lem was presented to the group at Cincinnati, the 
solution that suggested itself was to use a wave length 
that would Mil the bacteria, but not destroy the 
enzyme, since it had been found that the lethal wave ' 
length differed in the two instances. The attempt was 
successful and I understand that the enzyme, minus 
the troublesome bacteria, is now in use. 

To consider more general aspects of the problems 
open to attack Hy this new technique, one may distin- 
guish between the obvious morphological and physio- 
logical effects produced by irradiation, in destruction 
of cells and modification of functions, and how these 
effects are produced, that is, the nature of the action 
of radiations upon protoplasm. The histological and 
eytological effects can usually be determined with no 
great difficulty. If one merely attempts destruction 
of certain parts in order to determine their role in 
development, as with the formative cells of planari- 
ans, one may leave the question of how these effects 
are brought about to investigators whose competence 
lies within the physico-chemical field. But the prob- 
lem of how the changes are produced commands atten- 
tion, because of its intrinsic interest and because it 
is likely to give clues to physiological processes that 
have eluded our understanding. This indeed may be 
the more important item in the end. Most investi- 
gators have used the methods of the morphologist. 
It is clear, however, that disturbances which effect 
changes that can be directly observed in cells are 
likely to be of a rather grc^ nature and that 
more delicate functions of cells can not be ad^pately 
determined by such methods. i%rhaps the studies 
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upon the effects of irradiation in Drosophila, spec- 
tacular though they are from the standpoint of hered- 
ity, will prove more important as a means of detecting 
physiological changes, too subtle for other modes of 
demonstration, than as a means of changing genetic 
constitution. Such studies provide a means of analyz- 
ing the effects of X-rays on cells. They show how 
X-rays may produce a permanent change in a cell 
without altering its vitality. A method of experimen- 
tation has been developed indicating lines of further 
investigation which may help toward a clear under- 
standing of the exact physical and chemical changes 
produced by X-rays in living protoplasm, and so of 
hidden physiological processes. This physiological 
aspect of the problem can not be elaborated within 
the limits of the present discussion, but it may be 
cited as an important field of investigation that is 
opened by the method of irradiation. 

From the morphological standpoint, intensive study 
should now be directed to the changes produced 
within the cell. It was formerly believed that the cell 
was most sensitive during the period of mitosis. It 
still seems that chromatin is particularly susceptible 
to radiations, but it now appears that cells are most 
susceptible during the period just preceding mitosis. 
Thus, Mohr (’19) has shown, in his classic experi- 
ments with radium upon the locust, Decticus, that the 
primary spermatocytes and oocytes are most sensitive 
during the growth period, although the cells may be 
easily affected during the maturation divisions. 
Working with cells from chick embryos under soft 
X-rays in tissue-cultures, Strangewhys and Oakley 
(’23) have shown that the cell phases are affected in 
the following order : first the prophase ; next, the later 
phase of mitosis; and last the inter-division phases of 
the cell cycle, although many of these “fully formed 
cells” remain normal in appearance even after pro- 
longed exposure. These investigators have also dem- 
onstrated a latent period of about 15 to 20 minutes 
before the effects upon the cells can be recognized. 
It appears, however, that the changes produced by 
the radiations are not specific, since they resemble 
those in cells growing in unfavorable or in modified 
media. With lesser exposures, mitosis could be 
cheeked, but was resumed after a time if the cultures 
were returned to the incubator. Although the nucleus 
and particularly the chromosomes seem most sendtive 
to irradiation, the cytoplasm is also affected as Pack- 
ard (’16) and others have shovm. It even seems that 
one can distinguish between a primary effect upon the 
nucleus, as seen in the mitosis immediately following, 
and a secondary effect that occurs first in the cyto- 
plasm although it is more apparent in the nuclear 
changes that it eventually produces (€r. Hertwig, ’20 
and A. Politzer, ’25). Between these two effects 


there may be a period of seemingly normal nuclear 
division (Stein, ’26). 

The study of physical and chemical changes within 
cells is subject to great limitations as compared with 
the study of such changes in non-living bodies. Meth- 
ods of chemical analysis and synthesis have only 
limited applications, since they kill cells at the outset 
wherever they are applied effectively. Evidence from 
staining is subject to similar limitations. Micro- 
dissection supplements these methods, but has its own 
disadvantages. By such means, we “know in part 
and we prophesy in part” when we attempt “to prove 
all things” concerning ceU activities. Eesults like 
those obtained by the group at Cincinnati, in destroy- 
ing specific chemical compounds by specific wave 
lengths, suggest that it may be possible to destroy 
visible substances within nucleus or cytoplasm without 
lethal injury to the cell and thus identify their chem- 
ical nature. Such a method may lead to results un- 
dreamed of in our present philosophy of cell physiol- 
ogy. Consider what might be done with the problems 
related to the cytoplasm by such a technique. Results 
no less remarkable seem to have been accomplished in 
the nucleus without lethal injury to the cell. 

We are thus confronted by the fundamental physio- 
logical problem, the nature of the effects of radiations 
upon the cell. Of this we know relatively little, 
although one can by irradiation change the nature of 
cells without lethal injury, as the geneticists have 
done; or completely destroy one ts^pe of cell without 
apparent injury to other types in the same organism, 
as in the familiar cancer therapy and as I have done 
in experiments with planarians. The only effect of 
the absorption of X-rays by an atom that physicists 
recognize is the expulsion of a high-speed electron. 
This must be the starting point in any purely physico- 
chemical theory of the action of X-rays upon proto- 
plasm. The problem is one for the biophysicist. If 
he can solve it, we may hope for notable advances in 
our knowledge of cellular physiology. 

Problems that demand immediate investigation, if 
biologists would make full use of the X-rays and 
other radiations as an instrument of research, are: 
the exact measurement of exposures, the cause of the 
latent period, the “differential” action of diverse 
wave-lengths, and whether light exposures actually 
have the stimulating effects that have been claimed. 
Fields of biological investigation that seem most vul- 
nerable to an immediate attack by this technique of 
irradiation are : morphogenesis, heredity, and the 
physiological effects of radiations. 

Belief that the method of irradiation presents allur- 
ing possibilities as a tool of biological investigation 
therefore seems justified by results already accom- 
plished. It Is possible by use of radiations to destroy 
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certain types of ceils, as thongh by a surgical opera- 
tion of surpassing delicacy. We can also reach 
■within the cell and effect changes, particnlarly in the 
nnclens. It seems that we can even change the genes 
and thus inheritance. Most important of all, irradia- 
tion promises clues to basic physiological processes. 
In medicine it has found many applications. It may 
assume equal importance in the breeding of domes- 
ticated plants and animals. In the general field of 
biological science it offers a new technique before 
which old problems may fall. 

WiNTERTON C. Curtis 

ITniveesity op Missouri 


SPACES OF STATISTICS AND THEIR 
METRIZATION^ 

We may generalize the ordinary statistical graph 
by considering an n-dimensional space in which each 
coordinate represents a statistical variate. How 
much arbitrariness is there in the choice of a par- 
ticular coordinate system? In many familiar eases 
almost any change of coordinates is meaningless; 
geometry can then hope to throw but tittle light on 
the problem, compared to that which it supplies for 
physical problems, in which such transformations as 
those of the Euclidean group are held not to change 
the nature of the case. But certain situations arise 
in which real invariant properties exist for rather 
extended groups of transformations. 

One of these eases is in economics. Let pj^, Pg, 
• • • j Pa h® prices of n commodities; and with 
these prices ruling, let q^, . ., qn be the respective 

quantities that can be sold. Now the same market 
situation can be expressed otherwise by giving the 
commodities different definitions; €,g,, a certain quan- 
tity of iron and wood will make a certain number of 
Fords and a certain number of garages; if we know 
the equations of transformation we have the same 
information given by either pair of quantities. Wheat 
of different grades can be, and is, mixed in different 
ways to meet the grading systems in different 'coun- 
tries. We can readily prove that under these trans- 
formations in the manifold of prices, quantity is a 
covariant vector. Dually, in the manifold of quan- 
tities price is a covariant vector. 

Another example is in biology. If an individual 
be regarded as fully specified by the dimensions of n 
organs he is, by definition, a point in a space of n 
dimensions. A species is a cluster of points, and may 
be typified by its center of gravity. Coordinates 
may be transformed by changing the methods of 
measurement; thus we may give the height of a 

^ Presented to the American Mathematical Society, 
S^tember 9, 1927. 


man’s shoulder and the length of his arm, or we may 
give the height of his hanging hand and the length 
of his arm. 

But in ail this no invariant distance element has 
appeared. We are impelled to look about for some 
quadratic form, preferably a quadratic differential 
form, of statistical significance. 

Now a quadratic form of overshadowing importance 
is found in the exponent of the normal law of proba- 
bility in n variables. The various reasons for adopt- 
ing this law are strongest when the deviations of 
which the quadratic form is a function are small, and 
so it is natural to take it as a quadratic differential 
form. 

The idea of random migration has received much 
mathematical consideration by Karl Pearson, Lord 
Eayleigh and others. It may be applied to particles 
in a biological n-spaee to discuss evolution. A son 
differs from his father in n ways; if these deviations 
are all independent and have equal dispersions, the 
probability of a set of deviations Sx^, . . . , bx^ is 
proportional to e'^, where T is a constant multiple 
of 53.^2^ ^ ^ ^ so 3nay be said to 

define the distance from father to son. If the devia- 
tions are not independent, product terms 5 x| bxj 
appear in T. If finally the dispersions and degrees 
of interdependence of the fix’s depend on the x’s we 
have the quadratic differential form with variable 
coefficients, and therefore a Riemannian geometry. 
That the dispersions do in fact vary with the size is 
evident by considering the difference in centimeters 
in the length of a pair of twin elephants, and then 
comparing this with the variability in length in a 
litter of mice. It may safely be assumed that the 
intercorrelations, for a given species, may also vary 
with size and shape. 

In this way we obtain a metrical space, in general 
curved, as a matrix for possible organisms. A spe- 
cies, represented by a swarm of particles, diffuses 
gradually by an accumulation of small changes in a 
manner analogous to the conduction of heat in this 
curved space. It would eventually become so diversi- 
fied as to supply the naturalist with every conceivable 
Mnd of specimen were it not for the effect of selec- 
tion. This may be pictured as a system of heat 
“sinks,” of refrigerated localities, spread here and 
there to trap and annihilate unwary individuals. On 
the whole the losses due to the sinks are of course 
made good by natural increase. 

,The center of gravity of a swarm of individuals 
may be taken to represent the species. Suppose that 
we have a collection of fossils which shows us the 
location of this point at each of two times a milHon 
years apart; it is desired to know its most probable 
positions at intermediate tames. If we have no 
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^'sinks,” no selective action, then the most likely path 
is a geodesic. If we do have '^sinks^' they act as 
propulsive* forces and we encounter the following 
generalization of the theory of differential equations. 
At each point, instead of having a definite direction 
of motion assigned, as by differential equations, we 
have a pencil of directions (or an (n-1) -parameter 
family of directions) with a function, which wiU be 
a normal error function, giving the probability that 
the direction of motion will lie between any assigned 
limits. This enables us to assign to the curves join- 
ing two points a distribution of a species of probabil- 
ity. For fixed end points the selection of the most 
probable curve is a problem in the calculus of varia- 
tions. If gij is the fundamental tensor and tp^ a 
vector giving the most probable direction we shall 
in fact minimize 

r “ 

I ^ <xj-<pi) dt, 

i.3 = l 

where xi = dxi/dt. 

The minimizing equations for the integral may be 
interpreted as the differential equations of a dynam- 
ical system. Indeed we may consider the most prob- 
able path as the trajectory of a particle shooting 
through the curved space under a field of force. 
However, the form of the integral shows that the 
force will in general depend upon the direction of 
motion, as with an electrical charge moving in a mag- 
netic field. 

The derivation of the criterion that the integral 
shall be minimized is a simple generalization of a 
derivation in the article on '^Differential Equations 
subject to Error, and Population Estimates,”® m 
which I use the same considerations in their simplest 
form to obtain estimates of intereensal populations. 
That was in one dimension, but it may readily be 
generalized by considering a system of variables hav- 
ing correlated changes, such as the population of a 
city, the number of children in its schools, the num- 
ber of telephones and so on. The leading dif&eulty 
in applications of this kind is to arrive at the 
tensor gij. 

There is nothing to prevent empirical determination 
from measurements of parents and offspring of the 
fundamental biological tensor giving the distance 
element which we have defined. In fact all the mea- 
surements which have been made in the study of 
heredity may be regarded as steps in this enterprise. 
As a sufficient accumulation of data makes the hypoth- 
esis of fatness untenable we shall be driven to look 
for some other kind of ^ace, as simple as is possible 

of the Ameriea% Statistical Association, Sep- 
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without contradicting the data. A space which in 
some sense or other has constant curvature will be 
wanted as a second approximation, and mathemati- 
cians will be asked to supply equations of suitable 
type, with parameters for biological workers to de- 
termine empirically and check by tests of goodness 
of fit. 

This problem which biology is approaching has 
already been faced by physics. The hypothesis of 
Euclidean space-time as a matrix of physical events 
served adequately for several centuries; but more 
refined measurements have required its modification. 
Mathematical physics has been, grappling with the 
problem of supplying as simple a statement as pos- 
sible of the properties of the world-order without 
contradicting known facts. Such a statement is in- 
deed what we call an explanation. It is altogether 
likely that the considerations of simplicity which led 
Einstein to his cosmological equations may some day 
cause the same equations to appear as the founda- 
tion of biology. 

Harold Hoteiling 

Staitvord Univeesitt, 

Calipobnia 

PAUL HEINRICH VON GROTH 

It is with deep regret that we record the death of 
Professor Paul Heinrich von Groth in Munich, Ger- 
many, on December 2, 1927. With the passing of 
Professor Groth the Mineralogical Society of America 
has lost one of its most distinguished honorary life 
fellows, the science of miueralogy one of its greatest 
leaders and the world of science a courageous pioneer, 
an ardent investigator, an energetic and efficient author 
and editor and an inspiring teacher. 

Paul Heinrich von Groth was bom on June 23, 1843, 
at Magdeburg, Germany. His father was a portrait 
painter. The training for his lifers work Professor 
Groth obtained at the school of mines in Freiberg, at 
the college of engineering in Dresden and at the Uni- 
versity of Berlin, at which institutions he spent the 
years 1862 to 1870. The degree of doctor of philos- 
ophy was conferred upon him by the University of 
Berlin in 1868. 

From 1870 to 1872 Professor Groth was a member 
of the teaching staffs of the Technische Hochsehule in 
Charlottenburg and of the University of Berlin. When 
the University of Strassburg was being reorganized, 
shortly after the close of the Franco-Prussian war, 
Groth was called to the chair of mineralogy, for he 
had already acquired a splendid reputation as an in- 
vestigator of great promise, especially in the field of 
chemical crystallography, to the development of which 
he subsequently contributed so extensively. 

Groth held the professorship at Strassburg from 
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1872 to 1883. During this period he not only super- 
vised the construction of a new laboratory, which set a 
very high standard for that time, and completely re- 
organized the mineral collections, but he also carried 
on extensive researches and published a long list of 
papers. Moreover, it was while at Strassburg that 
Groth began his notable career as an author and edi- 
tor, for during that period he wrote two text-books and 
a guide to the mineral collections and founded the 
Zeitschrift fiir KristallograpMe und Mineralogies. 

Thus, in 1874, the first edition of his ^^Tabellarische 
tibersicht der Mineralien” was published, which later 
appeared in four German editions and in 1904 was 
translated into French. Two years later, in 1876, his 
"Physikalisehe Kristallographie und Einleitung in die 
Kenntnis der wiehtigen Substanzen” appeared. This 
soon became the standard text in the field of physical 
crystallography, and later passed through four Ger- 
man editions. In 1910 this important text-book 
was made more directly available to English-reading 
students, when portions of it were translated into En- 
glish by Jackson. The third book to be written by 
Groth while at Strassburg was the excellent guide to 
the mineral collections of the university, published in 
1878. 

As already indicated, the Zeitschrift fiir Kristallo- 
graphie und Mineralogie was founded by Groth. It 
was first issued in 1877. As sole editor Groth pub- 
lished 52 volumes of the Zeitschrift and three more as 
joint editor with Professor E. Kaiser, making a total 
of 55 volumes during the years 1877 to 1920. As is 
well known, since 1921 the Zeitschrift has been under 
the editorship of Professor P. Niggli, of the Univer- 
sity of Zurich. Upon the occasion of Groth^s eightieth 
birthday, in 1923, the 58th volume was issued as a 
Groth Festschrift, and contained 32 papers by his 
friends and former students. 

In 1883 Professor Groth was called to the Univer- 
sity of Munich as the successor to Professor Franz 
von Kobell. BQs tremendous energy was at once 
transferred to that institution, and he soon reorgan- 
ized the instruction in mineralogy and installed in 
new quarters the extensive royal Bavarian mineral 
collections, of which he was made custodian. Under 
Groth's leadership the Mmeralogisches Institut of the 
University of Munich became one of the chief centers 
for crystallographic and mineralogical study, ad- 
vanced students being attracted from all over the 
world, particularly from the United States. 

During his professorship at Munich Professor 
Groth stimulated and supervised many investigations 
deaHng with various phases , of crystallography and 
mineralogy. He also continued to write text and 
reference books and 13 additional volumes were 


placed to his credit, of which only the following will 
be mentioned : “Grundriss der Edelstein-Kunde^^ 
(1887), the monumental work on ^*'Chemische Kristal- 
iographie” in six volumes (1904 to 1919), ‘‘Elemente 
der physikalischen und chemischen Kristallographie^^ 
(1921), and ^^Die Entwickelungsgeschichte der min- 
eralogischen Wissensehaften’’ (1926). The last hook 
was published after his retirement from active teach- 
ing and when he had all but lost his eyesight. 

Professor Groth’s contributions to the mineralogical 
sciences were widely and most favorably recognized 
for he was elected to honorary membership in many 
learned societies. Since he bad bad many students 
from the United States and Canada it, indeed, was 
fitting that he should have been elected an honorary 
life fellow of the Mineralogical Society of America 
in 1926. Prominent universities also gladly testified 
to Professor Groth’s preeminent position among the 
world's leading scientists of his period, the Universi- 
ties of Cambridge and Geneva having conferred upon 
him the honorary degree of doctor of science and the 
University of Prague that of doctor of philosophy. 

Professor Groth^s activities were so varied and 
many of his contributions so fundamental and far- 
reaching that they exercised a profound influence not 
only upon the development of mineralogy but also 
upon certain phases of chemistry and physics. Ac- 
cordingly many of his views on morphotrophy and 
isomorphism and on chemical crystallography in gen- 
eral have become firmly embodied in chemical litera- 
ture. Furthermore, the remarkable advances in our 
knowledge of crystal structure as the result of the 
development of X-ray analysis, dafeg from 1912, are 
in large measure due to Groth^s long and enthusiastic 
advocacy of the point system theory of crystal 
structure. 

Until the very last Professor Groth was keenly 
interested in American mineralogy. In 1893 he came 
to the United States and served as a member of the 
jury of awards for the division of Mines and Minerals 
of the World^s Exposition held in Chicago that year. 
While in this country he visited some of our leading 
universities, museums and mining and mineral locali- 
ties. 

In March, 1926, 1 was privileged to visit Professor 
Groth twice in his home in Munich. Although he 
was then in his eighty-third year and nearly blind, 
he displayed the same enthusiasm for Ms beloved 
science and still retained the alertness of mind that 
had attracted so many students to him and inspired 
them to acMevement. At that time he eagerly in- 
quired about his friends and former students in this 
country and Canada. 

During the 60 years of Groth^s activity, crystal- 
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lography has passed by varions stages of development 
from the list of the more or less descriptive sciences 
to that of the exact sciences permitting of precise 
measurements. To this advance Professor Groth and 
his many students contributed in no small measure. 

Edwaed H. Kraus 

Hkiveesett op Michigan 


SCIENTIFIC EVENTS 

THE ELLA SACHS PLOTZ FOUNDATION 
FOR THE ADVANCEMENT OF SCIEN- 
TIFIC INVESTIGATION 

During the fourth year of the Ella Sachs Plotz 
Foundation for the Advancement of Scientific Inves- 
tigation the total number of grants made was twenty- 
four. Seventeen of the new grants were made to 
scientists in countries outside of the United States. 
In the four years of its existence the foundation has 
made fifty-five grants and investigators have been 
aided in the United States, Great Britain, France, 
Germany, Austria, Hungary, Switzerland, Italy, Swe- 
den, Esthonia and Czechoslovakia. 

The list of investigators and of the researches which 
have been aided in the current year is as follows : 

Dt. William deB. MacHider, University of North Caro- 
lina Medical School, $500 a year for two years for 
further studies on experimental nephritis. 

Dr. W. W. Swanson, University of Minnesota, $500 for 
an investigation of the osmotic pressure of the plasma 
proteins in nephritis. 

Professor Dr. W. Weichardt, Erlangen, $250 for an in- 
vestigation on a scientific basis for nonspecific therapy. 
Professor Dr. W. Schlayer, Berlin, $250 for a study of 
the exchange of various substances, including indxcan 
and uric acid, from the tissues to the blood. 

Dr. Leo Hess, Vienna, $200 for a study of the biology of 
jaundice. 

Dr, Hermann Sternberg, Vienna, $250 for physiological, 
pharmacological, histological and pathological investi- 
gations of the respiratory tract, particularly as con- 
cerns hay-fever, asthma and vasomotor rhinitis. 

Dr. David Scherf, Vienna, $250 for animal experiments 
on arrhythmia of the heart. 

Dr. Alfred Neumann, Vienna, $280 for a study of the 
chemical and biological characteristics of the granules 
of leucocytes. 

Dr. Leon Asher, Berne, $250 for a study of the mecha- 
nism of the so-called autonomic poisons or drugs. 
Professor O. Loewi, Graz, $500 for researches on the 
mechanism of insulin effect and diabetes. 

Professor Dr. Ernst Loewenstein, Vienna, $1,000 for a 
study of the chemotherapy of infectious diseases, es- 
peciallj of tuberculosis. 

Dr. Waldemar Gohs, Vienna, $279 for researches on 
bacteriophage. 

Professor Maurizio Ascoli, Catania, $1,000 for research 
on the prevention of Malta fever. 


Dr. R. Wartenberg, Freiburg, $200 for continuation of 
encephalographic and myelographic studies. 

Dr. Andrea Andreen Svedberg, Stockholm, $550 for re- 
search on intermediary metabolism of carbohydrates 
with special reference to diabetes in dogs and men. 

Dr. Robert Chambers, Cornell University Medical School, 
$750 for a study of the reaction of protoplasm under 
various physiological, pathological and pharmacological 
conditions. 

Dr. Charles Hruska, Ivanovice, $500 for a study of im- 
munity in anthrax. 

Professor Leon Blum, Strasbourg, $1,000 for researches on 
nephritis and study of the therapeutics resulting from 
them. 

Dr. Erwin Beeher, Munich, $300 for iuvestigations in 
uremia. 

Dr. Henry G. Barbour and Dr. R. Glenn Spuiling, Uni- 
versity of Louisville School of Medicine, $750 for in- 
vestigations on the prevention of fluid loss from the 
circulation. 

Dr. M. S. Dooley, University of Syracuse, $700 for studies 
on Ihe direct and indirect effects of drugs, includiug 
anesthetics, upon the medullary centers. 

Dr. Ernst Weichmann, Cologne, $250 for a study of per- 
meability of cells. 

Thorndike Memorial Laboratory, Boston City Hospital, 
$500 a year in recagnition of Dr. Peabody’s services. . 
Dr. James E. Dawson, Edinburgh, $250 a year for two 
years (made in 1926) for investigation on the pathol- 
ogy of the breast. 

THE JOURNAL OF THE SWEDISH 
FORESTRY SOCIETY 

With the volume of 1927 The Journal of the Swe- 
dish Forestry Society (Svenska Skogsvardsforen- 
ingens Tidskrift) completes its 25th year. During 
the last quarter century it has taken a leading place 
among the technical forestry journals of the world, 
and the growing interest during the past decade for 
Swedish forestry has been due no little to the excel- 
lence of this publication in presenting the results of 
research to the world. Recognizing the increasing 
international interest iu forestry, and forest research 
in particular, the editors announce the following new 
policy, beginning with the 1927 volume: 

1. The journal will be devoted exclusively to reports of 
scientific forest investigations and papers on forest policy 
and forest economics. Book reviews wlQ be included, but 
all notices, etc., of local interest only will be published 
in the popular bimonthly organ ^^Skogen” (^^The 
Forest’^). 

2. All articles will he accompanied hy fnll r^sum^s in 
French, German or English. 

3. Papers of more general international interest will 
be published in extenso m. one of these languages. 

Iu embarkiug on this policy, the editors are follow- 
ing the custom of other scientific journals of interna- 
tional appeal. In view of the changes which now 
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enable the journal to address itself to a wider reading 
public, it is earnestly hoped that American foresters, 
ecologists, pathologists, entomologists and research 
workers in other branches of biological science wHl 
give the publication their hearty support. 

The editor-in-chief is Professor Henrik Hesselman, 
in charge of the natural science division of the Swe- 
dish Institute of Experimental Forestry (Statens 
Skogsforsoksanstalt), and was chairman of the section 
on forest soils at the International Congress of Soil 
Sciences at Washington in 1927. The assistant editor 
is Erik Lundh, secretary of the Swedish Forestry 
Society and docent at the Forest School. 

The journal will be published in four large parts 
each year, two before and two after the summer. 
Owing to the fact that the reports of the experiment 
station (Meddelanden fran Statens Skogsforsoksans- 
talt) are published by the society, arrangement can 
be made to have them accompany the journal as sup- 
plements. Both publications are printed in large, 
readable type on heavy glazed paper, and are pro- 
fusely illustrated with many clear illustrations, 
graphs, tables, etc. Colored plates are frequently in- 
cluded. The journal thus offers a very attractive 
medium for publication, and it is to be hoped that 
American investigators may be interested in submit- 
ting manuscripts. The undersigned has consented to 
act as American representative, and will be glad to 
answer inquiries regarding subscriptions and adver- 
tising, and forward material submitted for publica- 
tion. A limited supply of sample copies of the last 
volumes of the “Tidskrift” and “Meddelanden^^ are 
available and will be sent on request to organizations 
and individuals interested. 

Henry I. Baldwin 

Berlin, New Hampshire 

STATEMENT REGARDING THE DISMISSAL 
OF THE HEALTH COMMISSIONER 
OF CHICAGO 

Following the dismissal of Dr. Herman N. Bun- 
desen, former health commissioner of Chicago, and 
his replacement by Mayor Thompson's personal phy- 
sician, a suigedn with no public health training, a 
public statement has been issued by many prominent 
men in public health work in the United States, pro- 
testing against the influence of politics affecting the 
public health and welfare of the people at large. 
Not only has Dr. Bundesen been eliminated from Chi- 
cago's health department, but also his principal as- 
sistants, J. C. Geiger, M.D., deputy health commis- 
sioner j Arthur E. Gorman, chief sanitary eagineer, 
and I. S. Falk, PkD., director of surveys. 

The statement reads: 


The uudersigiied workers in the field of American 
public health desire to express an emphatic protest against 
the action of the Mayor of the City of Chicago in re- 
placing Dr. Herman N. Bundesen, the health officer of 
that city, by a physician who, whatever Ms personal 
standing, is without apparent qualifications or experience 
to fit himself for the discharge of the serious duties of 
the office in question. 

Permanence of tenure for competent health officials is 
an absolutely essential factor in the protection of the 
public against preventable disease; and the case in ques- 
tion seems particularly flagrant in view of the extraordi- 
nary record of Dr. Bundesen, whose brilliant services have 
aroused nation-wide admiration. Sacrifice of the lives of 
citizens of CMcago to political exploitation and personal 
w hi ms is more than a local matter, rince unsanitary con- 
ditions in one community may react upon an entire 
continent. 

The action of the mayor of Chicago strikes a blow at 
the most fundamental principles of good government. It 
should meet with prompt and vigorous rebuke from all 
people of CMcago who care for the reputation of their 
city and it should stimulate citizens everywhere to see 
that city charters are amended so as to make such inter- 
ference with good health administration imposable in 
their own conununities. 

The statement is signed by twenty-three men emi- 
nent in the field of public health including : Dr. A. C» 
Abbott, director, School of Hygiene and Public 
Health, University of Pennsylvania; Dr. Charles V. 
Chapin, superintendent of health, Providence; Dr. 
Haven Emerson, professor of public health adminis- 
tration, Columbia University; Dr. Livingston Far- 
rand, prudent, Cornell University; Dr. Allen W. 
Freeman, professor of public health administration, 
the Johns Hopkins University; Dr, Louis L Harris, 
commissioner of health. New York City; Dr. William 
H. Howell, director. School of Hygiene and Public 
Health, the Johns Hopkins University; Dr, William 
H. Park, director, bureau of laboratories, Department 
of Health, New York City; Dr. Ray Lyman WObur, 
president, Leland Stanford University, and Dr. C.-E. 
A. Winslow, professor of public health, Yale Uni- 
versity, 

REPORT OF THE DELEGATE OF THE 
BOTANICAL SOCIETY OF AMERICA 
TO THE THIRD PAN-PACIFIC 
CONGRESS 

The following is tiie report of the delegate of the 
Botanical Society of America to the third Pan-Pacific 
Congress : 

To rHE Secretary, 

Botanical Soodkpy of Ameeica. 

It is d^dred that what follows may be eonsidepred be 
a brief and informal report of the of the 
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Botanical Society of America to the Third Pan-Pacific 
Science Congress held at Tokyo, Japan, whose scientific 
formal program extended from October 30 to November 
11, 1926, but whose more extended excursions began 
October IS and continued until November 19. During the 
whole of this considerable period, the delegates partici- 
pating (together with their accompanying families) were 
regarded as the guests of the local committees and all 
living and traveling expenses provided for out of funds 
at their disposal. Your delegate joins the other foreign 
delegates in feeling that no form of words is adequate 
for the expression of their appreciation of the wonderful 
hospitality of the Japanese Government and its official 
representatives and of the marvelous executive ability and 
extreme courtesy of its citizens of both high and low 
degree. The management of the compUcated detail of 
the scientific, social and travel program is beyond ordi- 
nary expression of sincere and genuine praise. 

The particular general achievement of the congress .was 
the effecting of a permanent organization to perpetuate 
its work and continue its ideals. The “Fadfic Science 
Assodatiem,^ ^ came into being at the closing general 
session, the units being the National Eesearch Councils, 
or other outstanding scientific body, of each Pacific unit 
of territory. -A constitution and by-laws were adopted 
and Java was selected for the next meeting with 1929 as 
the year for reassembling. 

The principal measures of botanical interest instituted 
or sanctioned by the proceedings of the congress are : 

(1) The representation of biology on the Committee 

for Oceanographic Eesearch; 

(2) The inclusion of endemism and migration with 

reference to the insular floras (and faunas) of 
the Pacific Ocean; 

(3) Geological and paleontological evidence as to the 

shores of the Pacific in divisions of Tertiary 
time (this having relation to existence or non- 
existence of land bridges) ; 

(4) The botanical point of view as preeminent in the 

investigation of the coral reefs of the Pacific 
Ocean; 

(5) The resolution calling for the setting aside of 

localities of particular botanical interest, and 

(6) The resolution urging the Chilean Government to 

take measures looking towards the protection of 
the peculiar floral features of the Juan Peman- 
dez Islands. 

Your delegate attended a luncheon given by the 
Botanical Society of Tokyo to visiting botanists, delivered 
three papers, ds , — Endemism and Migration with Par- 
ticular Beference to the Ploras of the Pacific Islands,^’ 

Coral Beef Problems in the Pacific and Indian Oceans 
and **A Botanical Point of View of Coral Beef Theories, 
with Especial Belation to the Coral Beefs of the Pacific 
Ocean.'’ He also proposed a resolution to institute a 
committee to be composed of bidogiks, oceanographei^ 
and geologists to outline the problems connected vrith the 
origin and growth of the coral reefs of the Pacific Ocean 


and to suggest methods of investigation for their solu- 
tion. This resolution was adopted by the congress. 

Bespeetfully submitted, 

(Signed) W. A. SETCHEii, 

Delegate 

The following resolution was adopted by the society 
at the recent Nashville meeting. 

The Botanical Society of America wishes to expre^, 
through Professor Sakurai, its deep appreciation of the 
unusually successful conduct of the Third Pan-Pacific 
Science Congress convened at Tokyo iu October and 
November, 1926; and to thank the Imperial Japanese 
Government for making possible a meeting of such sig- 
nificance for scientific and international cooperation. It 
wishes also particularly to thank the Botanical Society 
of Tokyo, the Botanical Institutes of the Imperial Uni- 
versity of Tokyo, and the other scientific organizations of 
Japan for the assistance generously extended to the 
American delegates and for their delightful hospitality 
throughout the extended period before and after the meet- 
ings of the congress, during which they traveled and 
studied in Japan. 


SCIENTIFIC NOTES AND NEWS 

Db. Hendrik Lorenz, professor of mathematical 
physics at Leyden, died on February 25, at the age 
of twenty-five years. 

The Faraday medal “for notable scientific or indus- 
trial achievement in electrical engineering or for con- 
spicuous service rendered to the advancement of elec- 
trical science" has been awarded by the Institution of 
Electrical Engineers, London, to J. A. Fleming, 
F.E.S., formerly professor of electrical engineering in 
the University of London. 

The council of the Geological Society has made the 
following awards; Wollaston Medal to Dr. D. H, 
Scott, lately honorary keeper of the Jodrell labora- 
tory, Boyal Botanic Gardens, Hew, in recognition of 
the value of his researches in fossil botany; Murch- 
ison Medal to Dr. J. J. Sederholm, director of the 
Geological Commission of Finland, in recognition of 
his researches in petrology, especially of the granites 
and gneisses of the pre-Cambrian complex of Fenno- 
scandia; a Lyell medal to Professor S. H. Reynolds, 
C. Wills, professor of geology in the University of 
Bristol, m recognition of the value of his researches 
in the stratigraphy of the Paleozoic rocks, and in 
vertebrate paleontology; a second Lyell medal to Dr. 
W. D, Lang, keeper of the department of geology in 
the British Museum, for his researches in stratigraphy 
and paleontology, especially with reference to the 
Bryozoa; the Wollaston donation fund to Mr. James 
Wright, for his researches on the Crinoidea of the 
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Carboniferous Limestone of Scotland; the Murcbison 
geological fund to Dr. George Slater, in recognition 
of the value of Ms researches in glaciology; and the 
Lyell geological fund to Mr. Ben lightfoot, for Ms 
researches on the economic geology of Southern 
Rhodesia. 

The list of British IsTew Year honors includes, as 
reported in Nature, the names of the following men 
of science and others associated with scientific work. 
Baronet: Major-General Sir Richard Havelock 
Charles, sergeant surgeon to the king, a past president 
of the Royal Society of Tropical Medicine and Hy- 
giene. K.CJV,0. : Sir Frank Baines, until lately Di- 
rector of Works, H. M. Office of Works. Knights: 
Professor Jahangir Cooverjee Coyajee, professor of 
political economy and pMlosophy in the Presidency 
College at Calcutta; F. G. Hallett, secretary of the 
joint examining board, Royal College of Physicians of 
London and Royal College of Surgeons of England; 
Biigadier-General H. B. Hartley, fellow and tutor of 
Balliol College, Oxford, and member of the chemical 
warfare committee; Dr. E. H. Pascoe, director of the 
Geological Survey of India; Principal C. Grant Rob- 
ertson, vice-chancellor and principal of the Univer- 
sity of Birmingham; Dr. T. E. Stanton, superinten- 
dent of the engineering department, National Physical 
Laboratory; A. E. Aspinall, secretary of the Imperial 
College of Tropical Agriculture, Trinidad. {7.M.6r.: 
Major R. G. ArcMbald, director of the Wellcome Re- 
search Laboratories, Khartum; Mr. 0. T, Faulkner, 
director of agriculture, Nigeria. 

The King of Spain has conferred the grand cross 
of the order of civil merit on Dr. Aldo Castellani, 
director of tropical medicine at the Ross Institute 
and Hospital, London, now lecturing at Tulane Uni- 
versity, in recognition of Ms investigations into tropi- 
icai diseases. Dr. CasteUani recently visited Madrid 
at the invitation of the Spanish government to lecture 
on the subject of malaria. The King of England has 
conferred the rank of honorary knight commander of 
the Order of St. Michael and St. George upon Dr. 
Castellani. 

Herbert Hoover, secretary of commerce, has been 
awarded the gold medal of the American Institute of 
Mining and Metalluigical Engineers for “achievement 
in mining.” 

Dr. Alexa2JDEB Wetmokb, assistant secretary of 
the Smithsonian Institution, has been elected a corre- 
sponding member of the Zoological Society of I^ndon. 

The Woman^s Medical Collie of Pexmsylvania an- 
nounced in connection with the recent celebration of 
the ninety-first birthday of Dr. William W. Keen that 
a chair of surgery will be named in his honor in the 


new college to be built at the Falls of the Schuylkill. 
The sum of $100,000 will be raised to endow the 
chair. Dr. Keen was for several years professor of 
sm^ery at the Woman^s Medical College. • 

Ok November 21, 1927, at the psychology labora- 
tory of Stanford University, a dinner was held in 
commemoration of Dr. Frank AngelFs seventieth 
birthday and of the thirty-fifth year since the found- 
ing of the Stanford Laboratory. Dr. Angell took tMs 
occasion to recount Ms Leipzig experiences with the 
late Professor E. B. Titehener and to describe inci- 
dents connected with the establishing of the psychol- 
ogy departments both at Cornell and at Stanford. A 
portrait of Dr. Angell was unveiled and presented to 
the psychology laboratory at this time. The chair- 
man of the occasion was Dr. Catharine Cox Miles. 

Professor Arthur H. Comptok, recent Nobel prize 
winner, was guest of honor at a faculty dinner at the 
University of CMcago on January 12. 

Alexander Silverman, head of the department of 
chemistry at the University of Pittsburgh, was ten- 
dered a dinner by the students and faculty of Bryn 
Mawr Collie on January 12, following wMch he de* 
livered an illustrated lecture on “Glass: One of Man's 
Blessings.” 

The following officers of the Botanical Society of 
America were elected at the Nashville meeting: Fres- 
ident. A- H. R. Buller, of the University of Manitoba; 
Vice-president, I. W. Bailey, of Harvard University. 
Corresponding members of the society were elected as 
follows: Abbe Giacomo Bresadola, Professor Seiichiro 
Ikeno, Professor C. H. Ostenfeld, Professor Otto 
Rosenberg and Professor Richard von Wettstein. 

At the annual meeting of the Anthropological 
Society of Washington on January 17, the follow- 
ing officers were elected to serve for the current year 
of 1928: President, Dr. Charles L. G, Anderson; Vice- 
president, Frank H. Roberts, Jr.; Secretary, Dr, John 
M. Cooper; Treasurer, Henry B. Collins, Jr. 

At the annual meeting of the American Association 
for the Study of Allergy in Washington, D. C., Dr, 
Harry S. Bemton, Washington, D. €., was elected 
president; Dr. Richard A. Kem, PhiladelpMa, vice- 
president, and Dr. Albert H. Row^ Oakland, Calif., 
secretary-treasurer. The next meeting of the associa- 
tion will be at Minneapolis on June 11, 

DAvm F. Jones, Watertown, S. D., has been elected 
president of the American Pharmaceutical Association 
and will be installed at the next annual meeting. 

Professor D. D. Jackson, h^d of the departmmt 
of chemical engineering at Columbia University, has 
accepted the diainnansMp of the coordinsdang com- 
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mittee, wMcli is in charge of the coming visit of En- 
glish chemists and chemical engineers, members and 
guests of the Society of Chemical Industry. 

Professor Wilder D. Bancroft, of the department 
of chemistry at Cornell University, has been appointed 
a member of the advisory committee of the cancer 
research fund of the University of Pennsylvania. 

G. A. Beautlecht, head of the department of chem- 
istry and chemical engineering at the University of 
Maine, has been elected chairman of the Northeastern 
division of the American Pulp and Paper Mill Super- 
intendents Association. 

William Procter, research associate of the Acad- 
emy of Natural Sciences of Philadelphia, has been 
elected to serve on the board of managers of the 
Wistar Institute to fill the vacancy caused by the death 
of Mr. George Yaux, Jr. 

The Smithsonian Institution has awarded the Wal- 
ter Eathbone Bacon research fellowship for the years 
1928-1930 to Dr. Paul Bartsch, curator of moUusks 
in the U. S. National Museum. Dr. Bartsch will make 
use of the award to collect material for the completion 
of a monograph he has long had under way on the 
land shells of the West Indies. 

At the American Museum of Natural History 
Clifford H. Pope has been promoted from assistant 
to assistant curator of herpetology; Dr. Chester A. 
Eeeds, curator of invertebrate paleontology, has had 
his title changed to curator of geology and inverte- 
brate paleontology, and John Treadwell Nichols, as- 
sistant curator of recent fishes, has been made curator 
of recent fishes. 

Dr. David Fairchild, senior agricultural explorer 
in charge of the office of foreign-plant introduction, 
U. S. Bureau of Plant Industry, relinquished charge 
of that office on January 5, and Knowles A. Ryerson 
assumed the direction of the office. Dr. Fairchild will 
continue as senior agricultural explorer and will act 
as adviser and consulting specialist in matters per- 
taining to research problems in foreign-plant intro- 
duction. 

Philip G. Cohn has resigned from the Rocke- 
feller Institute for Medical Research to take a posi- 
tion with the Tidewater Oil Company, Bayonne, N. J. 

Louis E, Dawson has resigned his position in the 
carbohydrate laboratory, U. S. Bureau of Chemistry 
and Soils, to take a position in the research depart- 
ment of H. 0. Wilbur d; Sons, manufacturers of cocoa 
and chocolates, Philadelphia, Pa. 

De. N. L. Britton, director of the New York 
Botanical Garden, recently went to Porto Rico to 


continue the botanical and horticultural studies of 
West Indian plants. 

Dr. J. W. Gidlet, of the division of vertebrate 
paleontology in the U. S. National Museum, will leave 
shortly for Melbourne, Florida, where he expects to 
spend about two months in securing data on Pleis- 
tocene vertebrates. 

Asher Hobson, permanent United States delegate 
to the International Institute of Agriculture at Rome, 
sailed for Europe on January 4. He will be located 
at Geneva, Switzerland, where be will gather research 
material in the development of a study which he has 
under way dealing with the institute. 

Dr. F. F. Nord, of the Physiological Institute, Ber- 
lin, who worked during 1926-27 in the division of 
agricultural biochemistry at the University of Min- 
nesota, addressed on his way home the Pan-Pacific 
Research Institute at Honolulu and delivered lec- 
tures at the Imperial University of Kyoto, the Indian 
Chemical Society at Calcutta and at the Universities 
of Patna, Benares and Allahabad. 

The next series of Lane medical lectures will be 
given in October, 1928, by Professor F. d^Herelle, 
directeur du service bacteriologique du Conseil Sani- 
taire, Maritime et Quarantinaire at Alexandria, 
Egypt- program has not been decided upon, but 
the lectures will probably cover filterable viruses and 
the bacteriophage. Dr. Walter Straub, professor of 
pharmacology at the University of Munich, has con- 
sented to give the Lane medical lectures in 1929. The 
course will probably be given in April. 

Professor H. Keamers, of the University of 
Utrecbt, will lecture at the University of Michigan 
during the coming summer session (June 15 to Au- 
gust 30). He will lecture twice a week on “Wave 
Mechanics” and twice a week on “Survey of Recent 
Work in the Quantum Theory.” Courses will also be 
given by Drs. Ublenbeck and Goudsmit, recently of 
the University of Leyden, supplementing those of Pro- 
fessor Kramers. 

Dr. H. H. Gran, professor of botany in the Uni- 
versity of Oslo, Oslo, Norway, will offer a course in 
marine diatoms at the Puget Sound Biological Sta- 
tion, Friday Harbor, Washington, during the session 
beginning on June 18. 

Dr. Wade Hampton Frost, professor of epidemiol- 
ogy in the School of Hygiene and Public Health at 
the Johns Hopkins University, gave the Cutter lec- 
tures on preventive medicine at the Harvard Medical 
School on February 2 and 3. The subjects of the lec- 
tures were “Infection, Immunity and Disease in the 
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Epidemiology of Biphtheria” and ^^Some Conceptions 
of Epidemics in General.’^ 

De. Oscar Riddle, of the Carnegie Station for Ex- 
perimental Evolution, Cold Spring Harbor, JTew 
York, delivered a series of six lectures during the 
month of January at the School of Tropical Medicine 
of the University of Porto Rico, San Juan, on “The 
Internal Secretions in Evolution and Reproduction” 
and “Control and Transformation of Sex in Animals.” 

De. Herbert E. Ives, of the Bell Telephone Lab- 
oratories, will address the Franklin Institute on Feb- 
ruary 15 on “Television.” 

Dr. Edwin Hubble, astronomer in the Mount Wil- 
son Observatory, will give a lecture on February 20 
in San Francisco under the auspices of the Astro- 
nomical Society of the Pacific. Dr. Hubble will 
speak on “The Exploration of Space.” 

Dr. Francis G. Benedict, director of the Nutrition 
Laboratory of the Carnegie Institution of Washington, 
gave an address at Mount Holyoke College, South 
Hadley, Massachusetts, on “The Heat Production of 
Humans and Animals and Factors Affecting it,” on 
January 21. 

Dr. Colin G. Fink, of Columbia University, gave 
an illustrated address on “Recent Advances in Electro- 
chemistry” at the meeting of the American Institute 
of Electrical Engineers held at Waterbury, on Janu- 
ary 24. On February 3 Dr. Pink lectured before the 
McGill chapter of Sigma Xi and on February 15 he 
will lecture to the chemical students of Yale Univer- 
sity, on the subject “Corrosion, its Cause and Pre- 
vention.” 

Dr. W. F. G. Swann, director of the Bartol Re- 
search Foundation, Philadelphia, read a paper on 
“Theories of the Atom,” before the American Philo- 
sophical Society on February 3. 

A TABLET in memory of Sir William Osier was 
unveiled by the Hamilton Medical Society, on Decem- 
ber 28, 1927, near his former home in Dundas, 
Ontario. 

Dr. Ernest C. Schroeder died on January 24, at 
Bethesda, Md., where he was superintendent of the 
Experiment Station of the Bureau of Animal In- 
dustry, United States Department of Agriculture. 
Duriug his forty years of public service Dr. Schroeder 
made important contributions to the knowledge of 
animal diseases. 

Dr. Owen F. Burger, plant pathologist of the 
Florida Agricultural Experiment Station, died on 
January 26, from injuries received in an automobile 
eollision. Dr. Burger was forty-three years of age. 


Edward Malltnckrodt, president of the Mallinck- 
rodt Chemical Works, died on February 3, aged 
eighty-three years. Mr. Mallinckrodt has given more 
than $1,000,000 to scientific education and to hospitals. 
The largest single item was $500,000 to Harvard for 
a building to house the department of chemistry. 

Bradshaw Hall Swales, honorary assistant 
curator of the division of birds in the U. S. Na- 
tional Museum, died on January 23, in his fifty- 
fourth year. 

Charles W. Mead, honorary curator of Peruvian 
archeology on the scientific staff of the American Mu- 
seum of Natural History, died on February 3 at the 
age of eighty-two years. 

Dr. Johannes Fibiger, professor of pathological 
anatomy at the University of Copenhagen, who was 
awarded the Nobel prize last October for his work on 
cancer, died on January 31. 

A CORRESPONDENT writes of Dr. Chase Palmer, who 
died in San Francisco at the age of seventy-one years 
on November 18, 1927, as follows : For the past few 
years Dr. Palmer bad been engaged in research and 
consulting work on chemical problems with special 
reference to the occurrence and recovery of petroleum. 
His undergraduate work was begun at Princeton and 
continued at the Johns Hopkins, where he received 
the degrees of A.B. in 1879 and PhJD. in 1882. Dr. 
Palmer was engaged in teaching for a number of 
years, doing research work as time permitted. From 
1907 he was almost entirely occupied with research 
with the United States Geological Survey till 1919 and 
with the Southern Pacific Company till 1921. His 
later publications were largely on geochemical studies 
of ore deposition and enrichment and on the geo- 
chemistry of waters, with special reference to the 
relations between natural waters and petroleum. His 
work on oil-field waters has been of much practical 
value in the production of oil. 

At the next meeting of the Columbia University 
chapter of the Sigma Xi, to be held in the new 
Chandler laboratories on February 16, Dr. H. G. 
Sheiman will d^cribe the research activities of the 
department of chemistry and Dr, Thomas B. Freas 
will explain the arrangement and equipment of the 
laboratories and at the conclusion of his talk will 
conduct a tour of inspection through the building. 

The Science League of America, Ine., has arranged 
"with Station KFRC, one of the largest broadcasting 
stations on the Pacific Coast, to ^ve a series of radio 
talks on evolution, by the prudent of the Science 
League, Maynard Shipley. Ti^se talks will be given 
on alternate Thursday aften^xmj^ at 4 o^dodk:, the la^ 
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one having been on February 2 on '^What Evolution 
means to you.” 

The following series of lectures will be given at 
the New York Botanical Garden on Saturday after- 
noons at 3:30: February 4, ^Tmportant Tropical 
Fruits,” Dr. H. A. Gleason; February 11, ^^Yellow- 
stone Park’s Trees, Flowers and Wonders,” Dr. 
Henry R. Rose; February 25, ^^California Gardens,” 
Miss Hilda Loines; March 3, “Rambles of a Naturalist 
among the Indians,” Dr. Clyde Fisher; March 10, 
“Plant Hybrids: How they are produced and their 
Uses,” Dr. A. B. Stout; March 17, “Botanizing in 
Trinidad,” Dr. Tracy E. Hazen; March 24, “Florida,” 
Dr. J. H. Barnhart, and March 31, “The Present Sta- 
tus of Evolution,” Professor John M. Coulter. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

A D0HA!PI0H of $128,000 to Columbia University by 
the alumni of the College of Physicians and Surgeons 
to found a professorship in pathology at the medical 
school has been announced by Dr. Francis Carter 
Wood, as spokesman for the alumni. The money will 
be held in trust by the university until it reaches the 
sum of $200,000. The professorship will be called 
the Francis Delafield professorship, in honor of the 
founder of the pathology laboratory at the College 
of Physicians and Surgeons. 

A GIFT of $1,650,000 for the erection of four resi- 
dence halls for women students at Cornell University 
has been announced by Dr. Livingston Farrand. The 
name of the donor was withheld by request. 

Grounb has been broken for the $750,000 institute 
of pathology at Western Reserve University. The 
building is a gift of the Rockefeller Foundation. 

The publication of the report of Charles F. Adams, 
treasurer of Harvard University, shows that the total 
endowment of Harvard, exclusive of land and buUd- 
ings used for educational purposes, is now more than 
$82,000,000. 

At the University of New Hampshire, a separate 
graduate school under its own director has been estab- 
lished. Although no director has been ofiBeially 
chosen h) head the new division of the state univer- 
sity, it has been intimated that Dr. Hermon Slobin, 
head of the department of mathematics, would fill the 
position. 

Db. James Buell Muhh, assistant dean of Wash- 
ington Square Coll^ of New York University, has 
been elected dean of the college. Dr. Munn will sue- 
c^d Dr. John R. Turner, who ie<^ntly was elected 
president of West Virginia University, 


Drs. Marion Arthur Blankenhobn and Roy Wes- 
ley Scott, now associate professors of medicine at 
Western Reserve University, have been promoted to 
the rank of clinical professor. 

Associate Professor J, B. Reynolds, of Lehigh 
University, has been promoted to a full professorship 
of mathematics and theoretical mechanics. 

Ralph G. Meeder, assistant professor of biology 
at Hamilton College, has been appointed instructor of 
biology at Wesleyan University, Connecticut. 

Professor Arthur Hutchinson, F.R.S., pro- 
fessor of mineralogy and fellow of Pembroke College, 
has been elected master of Pembroke College in suc- 
cession to the late Dr. W. S. Hadley. 

Professor James Henry Dible has been ap- 
pointed professor of pathology and bacteriology in 
the Welsh National School of Medicine. 


DISCUSSION AND CORRESPONDENCE 

ALEXANDROVSK BIOLOGICAL STATION 

Fob biologists who have an interest in the low tem- 
perature relationships of organisms^ probably no 
station is better situated than the one at Alexandrovsk 
at the mouth of the fjord by which the Kola River 
empties into the Arctic Sea. The faunal materials 
available at this station are brought into the arctic 
by the warm waters of the Gulf Stream. Many of 
the forms are in great abundance and easily obtain- 
able. They have an interesting relationship to the 
fluctuating currents of the Gulf Stream. Owing to 
the changes in position of the four divisions of this 
current there is much fluctuation in the temperature, 
salinity, acidity and other ecological factors in this 
portion of the Arctic Sea. 

The station is well established, having been in 
operation for twenty-eight years. The four major 
buildings are well situated immediately at the water’s 
edge. Good housing space is available for 120 regu- 
lar students who spend part of the summer months at 
Alexandrovsk, and for the 150-200 students who visit 
the station for a few days. There is usually a staff 
of 25-30 iustmetors, research workers, and specialists 
in residence. The director, Dr. G. A. Kiuger, has 
made special arrangements for the entertainment of 
foreign scientists. Usually there are several persons 
in residence who can speak any of the principal 
languages. 

The instructiou at the station is exedlent in com- 
parative zoological anatomy. This phase of the work 
is under the direction of Dr. Nicholas Tanaseiiehock 
with three assistants and three preparatoi:s. In 
the diviaon of phyaology Dr. Kreps was workiug 
on the effects of the acidity and salinity of the water 
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on the distribution of the organisms. Interesting 
work was in progress on intracellular digestion in 
medusae. In plant physiology Mile. Vera Bersook 
was working on the rate of photosynthesis in algae. 

The physiological work is greatly aided by a very 
complete hydrographic survey which has been in 
progress for several years. The station by motor 
ship sends expeditions on a triangular course of 
survey to 76° X. Lat. in February, May, August and 
November of each year. 

Botanical instruction under Mile. Titiana YobhkofE 
is concerned mainly with the classification and dis- 
tribution of algae and hehens. There is a substation 
branch in the Hibini Mountains where collections of 
plants other than the arctic flora may be made. 

Research is in progress through the whole year. 
The Arctic does not freeze in this region, owing to 
the warm waters of the G-ulf Stream and owing to the 
action of a 13-foot tide. The main portion of the 
instructional work is given to three parties of stu- 
dents, each party spending five or six weeks in resi- 
dence at Alexandrovsk. 

The station publishes a series of reports in addition 
to journal articles. These may be had in exchange. 

R. B. Harvey 

UinVERSITY OP Qambeidoe, 

Cambridge, England 

THE ETIOLOGY OF EUROPEAN FOUL- 
BROOD OF BEES 

The attention of the writer has been directed to a 
communication from Denis R, A. Wharton appearing 
in Science, November 11, 1927, similar to one pub- 
lished in Nature, August 27, 1927, dealing with the 
cause of the disease of bee larvae commonly known as 
European Foul-brood, and the possible role of B, alvei 
(Cheshire and Cheyne) as an etiological factor. The 
article in question is based on data obtained, in part, 
by Mr. Wharton while temporary assistant under the 
writer’s direction in the Division of Bacteriology, Cen- 
tral Experimental Farm, Ottawa, the publication 
being unauthorized, and, in the opinion of the writer, 
somewhat premature, particularly in view of the de- 
sirability of a thorough preliminary verification of 
the results obtained. 

The organism isolated from diseased brood, which 
in pure culture was found to be capable of transmit- 
ting the disease, appeared to be closely related to, if 
not identical with, Streptococcus apis described by 
Maassen^ but capable of considerable morphological 
variation showing types which are impossible to dish 

^Maa^en, A. ^^Zur Aetiologie der sogenannten Faul- 
brut der Honigbienen.” Arh. aus d. Kaiserh hiol. Anst^ 
/. Zand. Forstw, Bd. VI, Heft. 1, 53-70. 1908. 


tinguish microscopically from what is commonly 
called B, pluton ( White which is usually stated to 
be the exciting cause of the disease. The claim of 
White, however, may be said to be based on indirect 
evidence, on the basis of microscopical and inoculation 
tests with impure cultures, B. pluton apparently not 
having been obtained in pure culture. The similarity 
of certain stages of Str, apis in pure culture with the 
appearance of R. pluton in diseased material raises 
doubts as to whether the latter can be said to exist 
at all. 

In obtaining the organism in pure culture from the 
comb containing larvae dead of foul-brood, a pre- 
liminary enrichment medium appears essential. Our 
most recent experiments have shown the most suitable 
substrate yet employed to be one containing peptone 
1 per cent., KgHPO^ 0.05 per cent., honey 1 per cent., 
yeast 1 per cent, and agar 0.15 per cent., slightly acid 
(pH = 6.2 approx.) A preponderance of the “pluton^^ 
form over B. alvei or other “secondary invaders” in 
the raw material is desirable if the coccus form is to 
be readily established. After two or three transfers 
the organism may be readily obtained in pure culture 
by regular plating methods. 

Respecting the rOle played by B, alvei, experiments 
on the life-cycle of this organism are still in progress. 
Results so far obtained indicate that R, alvei is to be 
regarded as more than a secondary invader as is now 
usually stated. Depending on the nature of the sub- 
strate, upon the period and temperature of incuba- 
tion, this organism exhibits a pronounced polymor- 
phism which indicates that the typical rod forms and 
endospores most commonly encountered are but stages 
in the life history of the organism. The development 
of coccoid forms of R. alvei is particularly pertinent 
to the question of the etiology of European Foul- 
brood. Recent experiments were made with a culture 
of R. alvei which had been kept for over two years 
with occasional transfers on nutrient agar and nutri- 
ent dextrose agar. On these media as well as on solid 
substrates containing yeast, endospore formation is 
prompt, and further morphological changes are sel- 
dom. On a medium composed of peptone 1 per cent., 
KgHPO^ 0.05 per cent., dextrose 0.5 per cent,, sac- 
charose 0.5 per cent., agar 1.5 per cent. (pH = 6*8), 
the type of growth is very different, being more 
transparent in character and endospore formation 
much lessened, being even absent on repeated trans- 
fers. After establishment of R, alvei on this sub- 
strate, subsequent plate cultures kept at room tem- 
perature for 3 to 5 weeks have repeatedly given rise 
to coccoid forms which in morphology and group 

2 White, 0. F. **The cause of European Foul-brood. 
Z7. d. R. A. Bur, B%t. Oir& 157. 1912, 
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arrangement can not be distinguished microscopically 
from the forms which were found to be capable of 
transmitting the disease. So far attempts to stabilize 
this coccoid form of B. aVoei have been unsuccessful, 
its separation by replating having resulted either in a 
return to the original rod type or a failure to grow 
on the medium employed. These difficulties in con- 
nection with the stabilization of new forms have been 
already emphasized by Loimis and Smith.® These 
authors have shown the possibility of stabilizing 
coccoid cells from Azotohacter, while Cunningham and 
Jenkins^ have obtained a coccus from cultures of 
B, amylohacter (A. M. et. Bredemann). That a 
similar stabilization of a coccoid form of B, alvei is 
feasible, is reasonable to presume, and its accomplish- 
ment would lend support to the h 3 rpothesis regarding 
the identity of B, alvei with the organism responsible 
for the infection in foul-brood, and furnish interesting 
light regarding the relationship of developmental 
phases of pathogenic bacteria to virulence. With all 
work concerned with etiology and pleomorphism, how- 
ever, too much emphasis can not be laid upon the 
necessity for repeated confirmation of results. The 
writer would have preferred to withhold even this pre- 
liminary communication which is given reluctantly in 
view of the outlined circumstances. 

A. G. liOCHHEAD 

Division op Bacteeiology, 

Central Expeeimental Eaem, 

Ottawa, Ganaua 

CONCERNING MAN’S ANTIQUITY AT 
FREDERICK, OKLAHOMA 

Among the several recent reports of evidences of 
Pleistocene man in America, the case of Frederick, 
Oklahoma, must be received with caution. In 1926 
the owner of a fossil-bearing gravel pit at this place 
unearthed several artifacts. The site was first ex- 
amined and reported by J. D. Figgins, H. J. Cook 
and 0, P. Hay,^ and later by C. N. Gould, C. B. 
Decker and the writer. 

The gravel pit has been sunk into a stratum of 
gravel and sand which caps a ridge a half mile wide 
and several miles in length. The stratum is from ten 

^Lohnis, F,, and Smith, N. R. Studies upon the 
lifeeycl® of the bacteria — Part H: Life history of Azo- 
tobaeter.^* Jowr. Agr. Bes* 23, 401-432. 1923. 

4 Cunidngham, A., and Jenkins, BL Studies on BacU- 
lus amylohaater A. M. et Bredemann.’’ Joun Agr. Set. 
17, 109-117. 1927. 

1 J. D. Figgins, ^^The Antiquity of Man in America” 
(Natural History, 27, 1927, 229-239). Harold J. Cook, 
^^New Geological and Paleontological Evidence bearing 
on the Antiquity of Mankind an America” (loe. cU., 240- 
247). Oliver P, Hay, ^^Eariy Man in America” (Smence 
2^ewS‘Letter, 12, 1927, 215-216). 


to twenty-five feet deep and lies on beds of Pennian 
age. The ridge is the highest point for some miles 
around, the red beds falling away to the Red River. 
All observers are agreed that the gravel bed is of* 
Pleistocene age; the presumption being that it was 
deposited in a valley bottom, subsequent erosion of 
the surrounding areas having left it in its present high 
position. 

The artifacts are two arrowheads or blades and five 
possible metates or mealing slabs. According to Mr. 
Holloman, the ovmer, one blade was from the very 
bottom of .the gravel, he having picked it up from 
loose material at the foot of the pit face as it was 
tom down by workmen. The second was at a some- 
what higher level, four to eight feet. Mr. Holloman 
stated that he scratched this artifact from the face 
of the pit with his fingers. The slabs, identified as 
metates by Mr. Figgins, were taken from a level of 
a foot or two above the blades. All observers are 
agreed on tbe honesty of Mr. Holloman’s representa- 
tions. 

Figgins, Cook and Hay concluded that the human 
artifacts are original constituents of this Pleistocene 
gravel bed as it was first laid down. Before this 
verdict becomes generally accepted, I should like to 
broach several problems. 

No scientific man bas seen the gravels in the imme- 
diate vicinity of the spot where the finds were made. 
These were all found within a short distance of one 
another, near the center of the gravel pit which now 
extends over several acres. We do not know the 
original position of the surface at this point with 
respect to the artifacts. The deposit is considerably 
eroded. There is the possibility that these artifacts 
lay on tbe surface of a depression, were subsequently 
covered by wash, and have only a specious claim to 
the antiquity of the near-hy fossils. 

Als against this possibility is the fact that I was 
told that no artifacts have been found on the surface 
in the vicinity. On the other hand, it is quite possible 
that they may yet be found. The ridge presents the 
only body of suitable material for flaking blades for 
miles aroxmd and at tbe same time affords a wide view 
of the surrounding country. 

The artifacts themselves are equivocal. The blades 
are clearly artifacts, resembling modem Indian forms, 
but the metates are questionable. It is difficult to de- 
cide from Mr. Figgins’ illustrations whether the slabs 
were fabricated, and I have not seen tbe originals. 
They may be water-worn boulders. While at the time 
Mr. Figgins wrote that no other stones of a similar 
nature had been found, our party saw several slabs, 
clearly water-worn, which suggests the possibility that 
some of them had been selected as metates because of 
their close resemblance to such forms. 
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More important than these conjectures, which are 
at best only possibilities, is the incongruity of the 
find with all we know of man^s cultural history. 

First with respect to the metates; among living 
peoples these are in use only by those who are cereal- 
raisers or who are in contact with them. For ex- 
ample, in North America grinding slabs are used only 
by the corn-raising Southwestern Indians and their 
seed-gatheiing neighbors of the Basin-Plateau region. 
Indeed the use of the metate may not be of remote 
date even in this area, and all Americanists are agreed 
that cereal-raising is not one of the original constit- 
uents of Indian culture. In the Old World also cul- 
tivation is a Neolithic art, that is, of geologically Ee- 
eent provenience. 

The blades are likewise of European Neolithic type, 
or at best of Solutrean technique (from- the middle or 
close to the fourth glaciation). 

Yet Dr. Hay has it that this deposit is of early 
Pleistocene age. The fossil animals include “a primi- 
tive elephant, a mastodon, two species of camels, two 
species of ground-sloths, a glyptodon and three or 
four species of horses, one very large, one pony-like. 
... As to the animals, I hold that they are character- 
istic of the first interglacial stage (the Aftonian) of 
the Pleistocene.” 

If Dr. Hay is right, and I have no reason to doubt 
his identification, we are confronted by an unusual 
situation. Artifacts which would be identified by an 
archeologist as Eecent (or terminal Pleistocene) are 
held to be of the same age as an early Pleistocene 
fauna. This incongruity seems not to have occurred 
to Dr. Hay. 

Is there any warrant to support this from what wC 
know of the course of human events elsewhere? I 
think not. The earliest definitely human remains from 
the Old World (H. Jieidelbergensis) date from the 
second iuterglacial or the first. The Frederick deposit 
may antedate this. The earliest human artifacts 
(Chellean or Pre-Chellean) date from the middle or 
close of the third interglacial. These are quite 
roughly made in contrast to the well chipped Fred- 
erick blades. The zoological evidence conforms. 
Most authorities are agreed on man's anthropoid 
ancestry. The anthropoids are Old World forms; 
there are no known anthropoid prototypes of man 
in America.^ 

It seems to me that the onus of proof rests with 
those who hold that Neolithic implements are con- 
gruous with an Aftonian a^e, I am doubtful that 

^ The case of Sesperopitheous, a single tooth of Ter- 
tiary age from Nebraska*, seems disposed of by W, K. 
^Sregory^s recent detmmiination of it as pertaining to an 
extinct peccary (Sciengb, n.s,, 66, 579-581). 


the mass of cultural and zoological evidence to the 
contrary now available will be set at naught. 

Leslie Spnaa 

UmvEESiTY OP Oklahoma 

"EXIT THE TENTAMEN, BUT . . ” WHAT? 

UiTDER the above caption, minus the last word, my 
esteemed friend, Mr. Wm. T. M. Forbes, in the issue 
of Science for October 28, 1927, undertook to reply 
to an article from my pen published in the same jour- 
nal, July 1, 1927, entitled ^^xit Hiibner's Tentamen.” 
Mr. Forbes addresses numerous questions to me. At 
one point he says : “What would Dr. Holland do about 
it?” To all of his numerous queries I shall give ap- 
propriate answers elsewhere in a journal more strictly 
devoted to the technical nomenclature of entomology, 
and shall in that article show how greatly Mr. Forbes, 
and others, who bold with him, have misunderstood the 
writings of Hiibner, and his tentative system of classi- 
fication. There is only one point upon which I wish 
to touch in this brief paper. 

llx. Forbes at the end of his paper says: “In bring- 
ing in the Yerzeiehniss, Dr. Holland does not mention 
that ten years bad intervened and that in the meantime 
Hiibner had used all the Tentamen names of butter- 
flies as generic (as the first names of binomials) also 
many of the moths. This fact completely invalidates 
his argument.” 

Passing by the implication that I was making an 
“argument” in a matter which in my judgment is not 
open to argument, and was simply stating obvious 
truths, this allegation of Mr. Forbes awoke my utter 
astonishment. I am familiar with every page and line 
which Hiibner gave to the world. Mr. Forbes's state- 
ment seemed to me most amazing. Accordingly I 
wrote to him, inquiring upon what he based bis sweep- 
ing statement that from 1806 to 1816 Hiibner had 
used “binomials” in his nomenclature of the butterflies. 
Mr. Forbes has kindly replied to my inquiry and in- 
forms me that he based Ms assertion upon the legends 
of the plates in VoL I of the Sammlung exotischer 
Schmetterlinge, Mr. Forbes's answer stiH more amazes 
me. Any one, who. takes the trouble to look at these 
plates from a comer of one eye, can instantly see that 
the legends are all trinomial^ and not hifwfnidlj as Mr. 
Forbes says. Mr. Forbes is under an iliusion. Three 
is not equal to tico^ as twice four is not equal to five. 
Hiibner in the legends of these plates was consistently 
true to the “System” he had adopted. On these plates 
he gives 1, the name of the Stirps; 2, the name of the 
familia; 3, the name of the Gattung (species). Not 
once does he employ a generic name, either in Ms 
sens^ or ours. Mr. Forbes is wholly in error. 

As Mr. Forbes's premise is false, and contrary to 
facts, his conclusion is equally false. His “argument” 
involves the logical error of peHtio It is 
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not true that Hiibner used ^^inomials” during the 
period mentioned by Mr. Forbes, and it can only be by 
sophistry, which , flies in the face of HiibneFs own 
usage and explicit and oft-repeated statements, that it 
can be made to even seem that he used “binomials” in 
the period indicated. He came to use binomials at a 
later date, and finally toward the end of his life 
adopted the “binomial system of nomenclature,” as we 
know it to-day. The legends of the plates in Vol. I 
of the Sammlung exotischer Schmetterlinge are not bi- 
nomial, they are absolutely trinomial. I squarely take 
issue with Mr. Forbes on this point. 

My motive for writing the foregoing lines is to sim- 
ply let any reader of Scieitce, who may have read 
my article of July 1 and Mr. Forbes’s reply, under- 
stand that I am in thorough disagreement with him. 
I do not wish silence on my part in these columns to 
be construed as assent. 

W. J. HoiiLAlTD 

Gaenegie Museum 

VISIBLE RADIATION FROM EXCITED 
NERVE FIBER AGAIN 

The phenomenon of the “Reddish Blue Arcs and 
the Reddish Blue Glow of the Retina” is a very re- 
markable one — especially when it is exhibited (as I 
exhibit it) in a dark room before a whole audience at 
once. All are agreed that one is seeing entoptically 
certain optic nerve fibers on the surface of the retina 
— ^but why are they visible 1 I have given reasons for 
believing that they are emitting physical light — ^and 
this has required no “violent efforts of the imagina- 
tion,” as Dr. Davis^ supposes that it has done — one 
has only to remember that nerve, when excited, gives 
out heat, and that heat is, objectively, the same 
thing as light. It happens that a physicist has 
just stated this explicitly: “The experimental evi- 
dence for thinking that light is a form of energy 
and that radiant heat is of exactly the same nature as 
light is overwhelming.”^ (Italics mine.) But may 
the cause be (Gertz) a secondary stimulation of 
some organ-fibers, ganglia, bipolar cells, or rods 
and cones — ^by means of action currents! There 
is a residual image, so nothing but rods or cones 
can be concerned — ^they alone contain the highly spe- 
cific light-sensitive substance which furnishes a re- 
sidual image. An electric current sent in from the 
outside gives visual sensations but with no residual 
image; “this does not prove, however,” says Dr. Davis, 
^^that an electrical disturbance localized in the retina, 
(italics his) might not stimulate the photosensory 
mechanism directly.” Now a current from the out- 
side might conceivably have attacked the optic nerve 

1 SCUEKCE, 1928, LXVn, 69. 

screw, Henry, 1927, General Physics, 819-820. 


only after it has left the eyeball, but that it actually 
runs along the fibers on the surface of the retina is 
proved by the fact that structural details of the retina 
are marked out by it — ^for instance, at certain inten- 
sities the blind spot will be seen to be of a different 
color from the rest of the field. Since this is the 
ease, it is inconceivable that an action current gener- 
ated within the nerve fiber should play any different 
role from one that comes into it from a battery on the 
outside. It follows that nothing but physical light at- 
tacks the photosensory mechanism. 

My theory has now been beautifully confirmed by 
Deane B. Judd, of the Bureau of Standards {Amer- 
ican Journal of Psychology, October, 1927). 

Christine Ladd-Franklin 


. QUOTATIONS 

GENESIS AND EVOLUTION 

There will be no more monkeying in the public 
schools with the Mosaic account of creation as re- 
corded in the book of Genesis, if Representative 
Hobbs’s bill to prohibit it finds favor with his fellow 
members of the General Assembly and is approved 
by the Governor. Mr. Hobbs, who is the accredited 
representative of the sovereign legislative district 
composed of Wolf and Powell Counties, has intro- 
duced a bill to prohibit the teaching in the public 
schools of the state any theory of evolution that con- 
flicts with his understanding of the sacred texts of 
Holy Writ. 

Statesman Hobbs has eight children, whose simple 
faith in the Hebraic account of creation he would 
protect with the strong arm of the law. Many 
earnest, honest sticklers for the letter of the law will 
approve and applaud this zealous guarding by the 
Wolf -Powell statesman of the faith once delivered to 
the saints. Why should the great Commonwealth of 
Kentucky trail behind progressive states like Tennes- 
see and Texas in this matter of protecting its youth 
against this threatening heresy ? Was not the Grecian 
Socrates put to death for corrupting the faith of the 
youth in his time, respecting the virtues of the gods! 
Was not GaHleo severely punished by the Hobbs law 
of his age for contradicting the Biblical teaching 
about the solar system! 

Representative Hobbs serves weU his state in seek- 
ing to call a halt on these venturesome modem school 
teachers. They have already poisoned the min ds of a 
mighty multitude with the false doctrines that the 
earth is round, that the planets revolve around the sun, 
that this earth instead of being the sum and center 
of the universe is but a sand grain on the limitless 
shores of creation and, instead of being only six thou- 
sand years old, has been revolving through space for 
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untold ages. What about these idle fello'^s who spend 
their nights, not in honest sleep, but in peering 
through great telescopes into the starry heavens, or 
instead of reading the story of creation, so beautifully 
told in the book of Genesis, go reading the riddle of 
the rocks in a vain effort to controvert Moses’ account 
of the beginning of things? 

This revolutionary evolution theory is gaining 
alarming headway, and unless something is done about 
it right away there is no telling what may happen. 
And popular education is doing it. Woodrow Wilson, 
the greatest educator of his time, when asked his 
opinion of evolution said : take it no educated man 
questions the established fact of organic evolution.” 
The schools and universities are to’ blame for the 
spread of this dangerous doctrine, and if statesman 
Hobbs would insure the rising generation against this 
corrupting teaching he should introduce a bill abolish- 
ing all public and private schools. The uneducated 
man accepts what he has been told by mother and the 
preacher; asking no questions. But as soon as the 
child appears in school, he begins to ask a reason for 
things. Oh, for a return of the simple faith in 
witches and ghosts and horse shoes and rabbit feet, 
a flat earth and a revolving sun, etc., and no questions 
asked. Lawmaker Hobbs is Kentucky’s hope for this 
happy return of the good old days, but, alasl it is to 
be feared that he is casting his pearl before swine in 
that sceptic bunch at Frankfort. — Kentucky Bepuh- 
Mean, 


SEPARATIONS BY THE IONIC 
MIGRATION METHOD 

The development of the ionic naigration method for 
effecting difficult separations has been described in a 
number of articles appearing in the Proceedings of 
the National Academy of Sciences^ and in the Journal 
of the American Chemical Society,^ This series of 
investigations, carried out at Columbia University 
between 1920 and 1926 and continued at Kew York 
University since the latter date, has now given results 
of interest in several quite diverse fields. The presen- 
tation of an informal summary and the correlation 
of the results obtained are the purposes of this paper. 

The work was started as an attempt to devise a 
practicable method for the separation of isotopes. 
Other investigators had succeeded in obtaining, at 
best, only a very slight degree of separation of iso- 
topic elements into their various atomic species after 
heroic expenditures of time and labor by other meth- 

iProc. Nat. Acad. ScL, 9, 75, 1923; 10, 458, 1924; 
11, 393, 1925. 

^Jmr. Amer. Chem. Soc., 48, 2619 and 3114, 1926. 


ods, and it appeared that there did exist the possibility 
here of obtaining a quick and decisive result. The 
situation with regard to ionic mobility may be ex- 
plained very briefly. A long-standing controversy 
has been waged on this property ; one school insisting 
that ionic mobility is fundamentally dependent upon 
ionic volume, another being equally confident that it 
is fundamentally dependent upon ionic mass. The 
results available in the literature for homologous 
series of organic anions and cations have been utilized 
by both parties to give their respective points; but, 
since we have no definite knowledge as to what amount 
of solvent accompanies any ion in its journey towards 
an electrode and since it is the total mass or total 
volume of the ion and of its accompanying solvent 
envelope which must be taken into account, such data 
obviously offer us no means for definitely determining 
the problem. 

The discovery that isotopes possess equal atomic 
volumes^ made by Soddy and Richards in 1914,^ first 
put us in a position to impose a crucial test, for iso- 
topic ions necessarily differ in mass. If mass is in- 
fluential, therefore, it should be possible to obtain a 
separation of isotopes by taking advantage of the 
fact that the lighter ion will migrate more rapidly 
than the heavier. This idea of an “isotopic race,” 
however, can not be carried out experimentally as 
simply as it might seem at first sight. Ions do not 
compete under the influence of the electric current in 
the manner of a track meet, unless we extend our 
experiences to include a continuous relay race. We 
can not start all of our ions at one point and obtain a 
separation by noting when those of a certain species 
have passed a given goal, for there must be maintained 
a steady supply all the way from one electrode to 
another in order for the current to pass, and it will 
not help us much if a faster ion hurries ahead of its 
slower neighbor, since it will merely find itself in the 
company of other slower ions which happened to 
start a little in advance. By a modification of the 
experimental procedure, nevertheless, our “isotopic 
race” may be converted into a “parade” which can 
be suitably regulated. 

The apparatus used is shown in the accompanying 
diagram, and its applicability may be illustrated by 
a condensed description of the technique employed in 
the case of chlorine. 

An agar-agar gel A containing sodium chloride is 
inserted as a short middle section in a long horizontal 
tube of pyrex glass, one and a half inches in internal 
diameter. On one side of the chloride gel is added a 
gel B containing sodium hydroxide; on the other side a 
gel C containing sodium acetate. The ends of the tube 

3 Aston, Isotopes,’* 17, 1922 (Arnold and €kii.). 
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Fig. 1 


are coimeeted mtli right-angled pyrex bends of the same 
diameter, and the gels eontinne 'well np into these bends, 
as in the diagram. Above the hydroxide gel, after it has 
set, is poured concentrated sodium hydroxide solution 
I>, and above the acetate gel a solution B of sodium 
acetate in concentrated acetic acid. Platinum electrodes 
are placed in these two solutions, and a current is passed 
through the tube, the electrode in B being made the 
anode and the electrode in E the cathode. The heating 
effect of the current upon the gel may be minimized by 
submerging the tube in a long trough filled with ru nni ng 
tap-water. 

At the beginning of the run, the boundary surfaces 
between the various sections of the gel are perfectly 
sharp. When the current is turned on, the boundaries 
move toward the anode. Inasmuch as there is a faster- 
moving ion in front of the chloride ion, and a slower- 
moving ion behind it, admixture of the salts is abso- 
lutely prohibited and the boundaries remain distinct 
throughout the whole experiment. In order to maintain 
the width of the chloride section approximately constant, 
it is well to arrange the concentrations of the various 
salts in their respective gels in accordance with the 
transference numbers of their anions. Even if this is 
not done, however, the boundary concentrations soon 
automatically adjust themselves to the required ratios. 
Care must be taien that the solution around the cathode 
always contains sufficient excess of acetic acid to neutral- 
ize the sodium hydroxide that is there formed. 

The rate at which the boundaries move depends upon 
the potential drop between the electrodes, the length of 
the tube, and the concentrations of the solutions. In 
actual practice, the horizontal tube is made up of three 
three-foot sections, connected by rubber bands, and the 
current is regulated (100 to 500 volts) so that the bound- 
aries advance about 12 to IS inches a day. When the 
front chloride boundary has almost reached the end of 
the tube, the apparatus is taken apart. The two rear- 
sections are discarded, two new sections filled with 
hydroxide gel are inserted in front of the chloride, and 
new bends are fitted on as before. The chloride ions are 
now forced to migrate into these two new sections, and 
the whole procedure is repeated untii they have pro- 


gressed through about 100 feet of the gel. The chloride 
gel is then removed from the tube and immediately cut 
up into strips about 1 cm. in width. 

If, now, the isotopic chloride ions "with atomic masses 
35 and 37, respectively, possess significantly different 
mobilities, the front segments of the gel will contain 
only the faster-moving and the rear segments only the 
slower-mo'ving isotope. Preliminary experiments in 
which a mixture of two sodium salts with anions of 
known mobilities was substituted for the middle sodium 
chloride section fully demonstrated this point. Thus 
when a mixture of sodium iodide and sodium thiocyanate 
was employed and the boundary was moved only a few 
feet, the front segments were found to contain only 
sodium iodide and the rear segments only sodium thio- 
cyanate. The observed lag of the slower ion was almost 
exactly equal to that calculated from the difference in 
mobilities. In this particular ease, the difference is 
approximately 16 per cent. In subsequent experiments 
this difference was narrowed by choosing other suitable 
pairs of ionsj e.g., barium and calcium, barium and 
strontium, and iodide and chloride. The differences in 
mobilities are here reduced to 8 per cent., 5 per cent., and 
1 per cent., respectively, and the results obtained showed 
that the method could be depended upon to provide a 
very considerable degree of separation even at the lowest 
limit tested. 

It -w^as highly disappointing, therefore, to be forced 
to admit from the results of all our experiments with 
isotopic ions that no significant separation could ever 
be detected. The only conclusion that can logically 
be drawn is that the mobilities of isotopic ions are 
weE within 1 per cent, of equality and that those 
workers are substantially justified who contend that 
volume is the decisive factor in determining ionic 
mobilities. More recent theoretical advances, it must 
be added, support this -view, although the matter is 
still not absolutely settled.^ 

Experimental difficulties encountered in connection 
with this work on isotopes can not be discussed in full 

* Jette, PM. Mag^ 3, 58 (1927). 
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detail here, but mention may be made in passing, of 
two points. One was the impossibility of determin- 
ing whether any separation was proceeding within a 
section except by interrupting its progress irretriev- 
ably through segmentation and analysis. In other 
words, there was no way of telling in advance if a 
nm of 100 feet was any more advantageous than a 
nm of 10 feet, or whether a run of 500 feet should 
be preferred. It was proposed by one assistant to 
solve this difficulty by incorporating with the material 
under examination a small amount of a substance con- 
taining a colored ion with a mobility intermediate 
between those of the two isotopes. The end of an 
experiment would then be automatically announced 
by the appearance of a thin colored strip in the 
center of the section, the gel in front of this strip 
containing only the faster isotope and the gel in the 
rear of it only the slower. Unfortunately, no colored 
ion with the properties required has yet been discov- 
ered. A second difficulty consisted in fixing the exact 
position of the boundaries during a run. Slight 
changes in the color of the agar-agar gel induced by 
the different salts present, or slight differences in the 
refractive index of the various sections were some- 
times sufficiently good indications, but the much 
larger variations in their electrical resistance offered, 
in general, more dependable assistance. The ap- 
proximate position of a boundary could frequently 
be determined merely by lifting the apparatus from 
ihe water trough for a few minutes, running the hand 
along the tube and noting the place at which a tem- 
perature gradient became evident, finally, more 
exact information was obtained by fusing two short 
platinum wires through the glass at suitable points 
on the tubes and establishing the passage of a bound- 
ary past these points by noting when an abrupt 
change occurred in the electrical resistance of the gel 
between them. 

Although all the work on isotopes, as has been 
stated, led to no successful separations, yet the posi- 
tive results obtained in the test experiments on known 
mixtures did inspire the hope that the ionic migration 
method might, after aU, prove of practical service in 
the separation of more familiar materials which are 
ordinarily obtained by the chemist in a pure state 
only with extreme difficulty. The most important in- 
stance of this type is furnished by the family of the 
rare earth metals. The group of elements known as 
the rare earths comprises the elements of atomic num- 
ber 67 to 71 inclusive, and yttrium with atomic num- 
ber 39- These elements are distinguished by such 
extraordinary alikeness in chemical and most physical 
properties, due to the identical arrangements of their 
two outer dbeQs of electrons, that they actually ap- 
pppaA feotop^ in similarity. It is necessary, in 


practice, to take advantage of slight differences in 
solubility observed for corresponding salts and to 
resolve a given mixture into its components by a 
long series of fractional crystallizations or precipi- 
tations, ranging in number from several hundred to 
many thousand according to the elements present and 
the degree of purity desired. These operations are so 
laborious and time-consuming that chemically pure 
samples of individual rare earth compounds are prac- 
tically unknown, save on the shelves of a few skilled 
workers in the field of atomic weights. The '^rare- 
ness” of the rare earths is due not so much to the 
lack of abundance of their ores in nature as to the 
lack of a simple method for their separation. 

Little is known of the relative mobilities of the rare 
earth cations in aqueous solution, but ionic volume 
and hydration variations within the group may be 
expected to cause differences in ionic mobilities which 
will, in most cases, exceed one per cent., so that a 
ready analysis of a given mixture into its pure com- 
ponents should be, in general, feasible. The experi- 
ments described below furnish, in fact, two instances 
of the successful separation of typical binary rare 
earth mixtures by the ionic migration method. 

The first separation attempted was upon a mixture 
of yttrium and erbium, kindly furnished by Professor 
James, of the University of New Hampshire, Potas- 
sium was used as a preceding faster ion and trivalent 
chromium as a following slower ion. Not only could 
the position of the rear boundary be more conve- 
niently followed in this particular case because of the 
color of the chromic solution, hut it was also found 
possible to observe the actual progress of the separa- 
tion within the rare earth section in a very simple 
way by means of a small direct-vision hand spectro- 
scope. The majority of the rare earths give solutions 
with characteristic absorption spectra and, by noting 
the increase or decrease in intensity of the most 
prominent lines in various parts of a section, the 
experimenter could immediately detect any change ?n 
composition in the whole length of the section without 
interrupting the run. Here yttrium rapidly accumu- 
lated in the front half of the section and erbium was 
relegated to the rear. After a run of fourteen days, 
during which the boundaries moved two meters, an 
almost perfect separation had been effected. 

The next mixture tested consisted of neodymium 
and praseodymium, two elements which are ^ nearly 
alike that their first differentiation by Otto von 
Welsbach still forms one of the triumphs of technique 
in this difficult field. Neodymium salts exhibit a 
purple solution in water, however, while praseody- 
mium salts give a green solution. A beautiful crystal 
of neodymium nitarate mid an equally fine specimen 
of praseodymium sulplmte were secured from the 
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Chandler chemical museum of Columbia University 
and the careful work of several years was deranged 
in a few minutes by mixing these two salts to obtain 
a solution with an intermediate neutral tint. With 
this solution as a central section and with the same 
arrangement as in the preceding experiment, it re- 
quired only a few days^ migration to disclose the fact 
that the front portion of the section was becoming 
^stinetly green and the rear portion purplish. Ob- 
servation by means of the spectroscope simultaneously 
showed that the characteristic absorption lines of 
praseodymium were becoming more pronounced in 
the front section and fading out in the rear, with the 
opposite behavior for the neodymium. At the end of 
ten days, substantially complete separation had been 
aeeompKshed. 

Experiments with other mixtures of rare earths 
showed that, while complete separation could not be 
secured in every case, yet in most mixtures the mobili- 
ties of the ions were sufficiently divergent to compel 
a very rapid concentration of one particular com- 
ponent in the front or in the rear section. The 
method may, therefore, be considered as a general new 
method for obtaining pure samples of the rare earth 
elements with the expenditure of much less time and 
trouble than is required by the classical method of 
fractional crystallization. Professor Hopkins, of the 
University of Illinois, is, it may be mentioned, at 
present attempting to utilize the ionic migration 
method for the more rapid concentration of illinium 
(the last member of the rare earth family, discovered 
by him in 1925) from the neod3rmium and samarium 
residues in which minute traces of it exist. 

Important industrial uses for the rare earth ele- 
ments will undoubtedly be discovered as soon as more 
convenient means for their isolation are developed. 
Aluminum remained a chemical curiosity until this 
same end was achieved, and while the later members 
of the aluminum family may not duplicate the suc- 
cessful career of their brilliant brother, yet it would 
indeed be strange if nature had omitted to endow 
them, alone of all the elements, with no properties of 
service to mankind. 

The success of the experiments with rare earths 
suggested that the method might he applicable to the 
separation of radium from barium. The concentra- 
tion of radium from the barium residues of camotite 
ores at present involves a very tedious series of frac- 
tional crystallizations, and, since it had already been 
found that barium could be separated from the other 
elements of the alkaline earth family by the method 
here under discussion, it appeared very probable that 
a s i m i l ar separation, from radium, the last member 
of this same family, could also he accomplished. 
Samples of barium r^dues containing known 


amounts of radium and of mesothorium (an isotope 
of radium) were obtained and, after a few days^ 
migration,, the sections were segmented and their 
radioactivity examined. It was found that the radio- 
active components of each mixture tested accumulated 
very rapidly in the front part of the section. The 
ease of the separation in this ease is so striking as 
to suggest that the ionic migration method may come 
into technical use for the concentration of radium in 
barium residues. 

An attempt to separate hafnium and zirconium did 
not lead to such conclusive results. Hafnium exists 
to the extent of several per cent, in all zirconium 
ores, and the similarity in properties is so pronounced 
that the actual discovery of hafnium was not definitely 
established until 1923. A sample of hafnium-rich 
zirconium oxide was kindly furnished us by Professor 
Hevesy. The elements were not amenable to separa- 
tion by the ionic migration method in the form of 
positive ions, owing to hydrolysis, and only after 
considerable search was a suitable negative complex 
ion discovered in the form of a complex oxalate. 
After long migration, analysis showed a very slight 
accumulation of hafnium in the rear of the section, 
the mobilities of the complex anions being evidently 
so close together as to render a complete separation 
impracticable. 

The results in an entirely different field have been 
of better promise. Many of the alkaloids particularly 
useful for medicinal purposes are derived from natu- 
ral sources as mixtures of several individual members 
which can be separated by the ordinary methods of 
organic chemistry only with great difficulty. The 
alkaloids, however, are weak bases which form 
soluble hydrochlorides, and the mobilities of the 
cations of these salts are not identical. It should, 
consequently, be possible to obtain a pure sample of 
an especially valuable alkaloid from the mixture of 
similar materials with which it naturally occurs by 
use of the ionic migration method, and several pre- 
liminary experiments indicate that the method is in- 
deed applicable in a majority of cases. Details will 
appear in a forthcoming communication. 

Several other lines of research are also being fol- 
lowed. A very interesting case is the search for the 
missing element number 87. This element, from its 
position in the periodic system, should be a highly 
radioactive alkali metal. Just as radium is found 
associated with barium, so this missing element might 
be expected to occur in nature with other members 
of the alkali metal group. Now it is a very significant 
fact that the only elements of low atomic weight which 
exhibit radioactivity are potassium and rubidium. 
Two alternative explanations have been advanced, the 
first being the obvious suggestion that the radio- 
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activity is due to an infinitesimal trace of the missing 
alkali element, the second being that it is due to some 
unstable isotope of the commoner alkali metal. With- 
out going into details, it may be stated that each 
alternative has, at present, more experimental facts 
in its disfavor than in its favor, and a third entirely 
novel explanation is by no means excluded. The 
present method appears to furnish some hope of 
advancing our solution of this question for it, by 
migration of a potassium or rubidium salt, it should 
be found that the radioactivity was concentrating in 
the very front or in the very rear of the section, then 
the isotopic explanation would presumably fall into 
the discard and further investigation might very con- 
ceivably justify the announcement of the discovery 
of the missing element. 

The experiments thus far completed on potassium 
have not given any final results. It is true that no 
noticeable concentration of the radio-activity in either 
the front or the rear has been obtained, but this can 
quite plausibly be ascribed to the fact that the mobil- 
ity of the unknown alkali metal ion is substantially 
ihe same in aqueous solution as that of potassium 
ion. The heavier members of the alkali metal group, 
indeed, all have ionic mobilities in water which are 
substantially identical within the limits of experimen- 
tal error. In methyl alcohol solution, however, it 
has been shown that the mobilities differ very mark- 
edly and consequently it may be expected that the 
addition of some methyl alcohol to the aqueous gel 
will stagger the values sufficiently to enable a separa- 
tion to be secured if any unknown alkali metal is 
present. This point is being tested experimentally 
at the present time, 

T^ally, the possibility is being investigated of the 
applicability of the method to the separation of 
OTgame isomeis of various types. More complex bio- 
chemical problems, such as the concentration or isola- 
tion of specific proteins or even of vitamins from 
natural sources, are probably also open to attack by 
the ionic migration method, but the experimental tech- 
nique in such ea^s has not yet been worked out in 
detail. 

James Eenbali/ 

Hew Yobs: HimERsiTY 


SCIENTIFIC APPARATUS AND LAB- 
ORATORY METHODS 

DETERMINING SOIL MOISTURE RAPIDLY 
AND ACCURATELY BY METHYL 
ALCOHOL 

Ik a former communication (this Journal, April 5, 
the use of absioiiol was proposed as a basis for 


a very rapid means of determining the moisture con- 
tent of soils and possibly of other materials. The 
form of alcohol that was then suggested was ethyl 
alcohol. In order to ascertain whether there are 
other liquids that would be more satisfactory than 
ethyl alcohol, an investigation has been conducted in 
which a large number of liquids have been examined. 
It has been discovered that of ah the liquids studied, 
methyl alcohol seems to be the most satisfactory, as 
it is the most powerful dehydrating agent. Indeed, 
this form of alcohol seems to be able to replace or 
reduce the moisture content of soils down to prac- 
tieahy the absolutely dry basis, as wiU be readily 
seen from the data below. 

Percentage of water recovered 
from water added to 
oven dry soils. 

Per cent. 


Sand 100.05 

Loam - 100.03 

Gay 99.99 

Muck 99.01 

Silica gel 99.30 


The directions for executing a moisture determina- 
tion by methyl alcohol are the same as those already 
published (this Journal, April 15, 1927) for ethyl 
alcohol. There are five points in the procedure, how- 
ever, that one must always pay special attention to. 
These are fiLrst, the soil must be stirred with a strong 
rod and reduced to the particle state so the alcohol 
can come into intimate contact with the entire soil 
mass. Second, the liquid must be always filtered. 
Third, great care must be taken to prevent evapora- 
tion. The latter can be mainly accomplished by keep- 
ing the funnel covered during filtering. Fourth, the 
temperature of the liquids ^ould always be recorded 
and reduced to the same basis. And fifth, in calihrat- 
ing the hydrometer, the specific gravity of the absolute 
alcohol should be taken under controlled temperature. 
Allowing the alcohol to stand in running tap-water, 
to attain the temperature of the latter is suffidient. 

It is advisable to use absolute methyl alcohol. 

In case of soils containing more than 50 per cent, 
of moisture, such as muck and peats, only about 10 
grams of soil should be used to 50 cc of alcohol. 

Gboege J. Boxjyoucos 

Michigan Agsicultubal 
Expeeiment Station 

A CONVENIENT METHOD OF MEASURING 
QUANTITIES OF CHLOROPLAST 
PIGMENTS 

Although the photosynthetic mechanism in the 
leaves of plants has long attracted the attention of 
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workers ia science, the relation between quantities of 
cHoroplast pigments and growth has scarcely been 
touched. Apparently, the chief difficulty has been the 
lack of a rapid and fairly accurate method which did 
not require a great outlay of chemical equipment. 

Willsiatter and his eoworkers devised a simple 
method of extracting and purifying these pigments, 
and estimated the quantities colorimetricaliy. They 
used solutions of potassium diehromate as color stand- 
ards for carotin and xanthophyll, having previously 
evaluated the standards in terms of the pigment in 
question. The chlorophylls (a plus b) were estimated 
quantitatively by saponifying the chlorophylls with 
methyl alcoholic potash to form chlorophyllins. These 
solutions of chlorophyllins were taken up in water and 
then measured colornnetrically, using as standards, 
solutions made up from a known quantity of pure 
chlorophyll which had been similarly transformed to 
chlorophyllins. These colorimetric methods are not 
then measured colorimetricaliy, using as standards 
are not chemically stable and (2) because the tint of 
potassium diehromate solutions is not identical with 
that of carotinoid solutions, therefore, giving variable 
results. 

Willstatter^s method of extraction and separation of 
the cbloroplast pigments has been given in detail by 
Stiles.^ Recently Dr. F. M. Schertz, of the United 
States Department of Agriculture, has modified 
Willstatter's method, and kindly made the revised 
method available to the writer for certain investiga- 
tions on the relations between cbloroplast pigments 
and growth in maize. Dr. Schertz^s method, which is 
simple and adequate for the study of problems of this 
nature, is now in the press. 

The quantitative estimation of the pigments after 
extraction and separation has also been investigated by 
Seheitz.2* He finds the spectrophotometric analysis 
of solutions a more accurate method than the use of 
Lovibond slides in a colorimeter. However, the spec- 
trophotometer is an expensive instrument and avail- 
able to a very limited number of workers. 

Since early in 1925 the writer has been using a 
method of estimating cbloroplast pigments in solution 
which has given consistently good results, is simple, 
inexpensive and within the reach of the ordinary re- 
search laboratory. The amounts of the respective pig- 

1 Stiles, Walter, ^^Photosynthesis. The assimilation of 
carbon by green plants/’ London, 1925. 

2 Schertz, P. M., ^‘The quantitative determination of 
carotin by means of the spectrophotometer and the color- 
imeter/’ Jour. Agr, Besearoh 26 (1923), p. 383. 

sSdiertz, P. M., ^‘The quantitative determination of 
xanthophyll by means of the spectrophotometer and the 
colorimeter/^ Jowr, Agr. Meseardh 30 (1925), p. 253. 


ments are determined by comparing with artificial 
color standards of identical tint making use of a 
Duboscq colorimeter. 

The chlorophylls (a plus b) were obtained m the 
form of aqueous solutions of the ehlorophyllias (a 
plus b which are green by transmitted light. A color 
standard which matches the tint of the mixture of 
chlorophyllins obtained from maize was prepared by 
making 0.3 cc of a one half per cent, aqueous solution 
of Malachite Green and 11.2 cc of a one half per cent, 
aqueous solution of Napthol Yellow (Martins yellow) 
upto 5,500 cc with distilled water. The concentration 
of color in this standard is the equivalent of 10.708 
milligrams of pure chlorophyll (supplied by Br, 
Schertz) saponified to chlorophyllins and diluted with 
water to make 1 liter. 

The carotin color standard was made by adding 3.4 
cc of a one half per cent, aqueous solution of Napthol 
Yellow and 0.5 cc of a one half per cent, aqueous solu- 
tion of Orange G. crystals to 1 liter of distilled water. 
The tint of this standard is identical with that of pure 
carotin dissolved in petrol ether and is the equivalent 
in concentration with carotin solutions containing 
1.890 mgms of carotin per liter of solvent. 

The xanthophyll color standard was made by adding 
2.8 cc of a one half per cent, aqueous solution of 
napthol yellow to 1 liter of distilled water. The tint 
is identical with that of pure xanthophyll dissolved in 
petrol ether and is the equivalent in concentration of 
1.537 mgms of xanthophyll per liter of solvent. 

Evaluation of the carotinoids was accomplished by 
making readings of solutions of the pigments in the 
colorimeter in terms of their respective ^andards, and 
also making readings of the solutions in the Konig- 
Maxten’s spectrophotometer at the Bureau of Stand- 
ards at Washington through the courtesy of that bu- 
reau and with the assistance of Dr. Schertz. 

There appear to be several advantages in using these 
artificial color standards for quantitative estimation 
of the cbloroplast pigments: (1) The materials and 
equipment axe inexpensive and axe therefore witliin 
the reach of a large number of workers in science. 
(2) The method is fairly accurate, because the tint of 
the standards is practically identical with that of the 
pigment solutions, and delicate readings may be made 
in the colorimeter by varying the volume of the solu- 
tions in question, (3) The method is rapid; readings 
may be made as soon as purification is complete, thus 
eliminating the lai^e errors caused by decomposition 
of the pigments in manipulation. (4) The one half 
per cent, aqueoxis solutions of the dyes keep for many 
months (20 by test) without deterioration. 10 grams 
of each of the dyes, solutions of which have been 
evaluated in terms of the pigments, should be suffi- 
cient for a period of years. 
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Different lots of the same dyes may vary in pnrity, 
and therefore each new lot should be evaluated in 
terms of solutions of pigments of known concentra- 
tions. The color standards fade slowly when exposed 
to %ht and should be made up fresh from the one half 
per cent, aqueous solutions every few weeks. The 
one half per cent, solutions should be discarded if 
they become turbid or if sediments appear. 

Full details regarding the preparation and use of 
these color standards, as well as the results of the 
studies on relations between ehloroplast pigments and 
growth of maize, will be published in the near future. 

Howard B. Sprague 

College op Ageiculture, 

Butgees TJniveesitt, 

New Brunswick, N. J. 


SPECIAL ARTICLES 
THE ISOLATION AND FUNCTION OF 
PHOSPHOCREATINE 
I. Isolation 

In a previous communication^ we have offered in- 
direct proof of the presence in voluntary muscle of 
a compound containing one molecule each of creatine 
and phosphoric acid. The amount of this substance 
in muscle is considerable (0.4 to 0.5 per cent .) ; in 
fact it (and not free creatine) is the principal ‘^ex- 
tractive’^ as long as the muscle has not been stimu- 
lated or otherwise disturbed. During muscular con- 
traction the compound undergoes hydrolysis, and the 
same change occurs outside the body under the influ- 
ence of an enzyme in the muscle or of acid, whereas 
resjmthesis takes place when fatigued muscle is per- 
mitted to recover. 

At the time of our first report, the leading evidence 
for the existence of a creatine-phosphoric acid com- 
pound depended upon its separation from free creatine 
by precipitation with copper in very slightly alkaline 
solution. Under all the conditions enumerated above 
the precipitate so formed contains creatine and a 
peculiarly unstable form of phosphoric acid in equi- 
moleeular proportions, excepting when — ^in conse- 
quence of stimulation or some other cause — complete 
hydrolysis of the substance has occurred, and then the 
copper precipitate is free from both the named con- 
stituents. In yjiew of the quantitative nature of the 
evidence, and of the variety of conditions under which 
the test has been applied, a different explanation of 
the results described is hardly possible, and we felt no 
hesitation therefore in stating that such a compound 
actually exists. The precise nature of the substance, 
however— in particular the question whether it eou- 

H. Fiske and T. Suhbarow, Scienge, Voh 65 
(403)— 1927. 


tains anything besides creatine and phosphoric acid — 
can hardly be settled with certainty except by its iso- 
lation in the pure state. 

Within a few days of the publication of the paper 
mentioned, we succeeded in isolating a barium salt in 
crystalline form, but the method of preparation was 
unsatisfactory and the 3delds were very poor. After 
many variations of the original procedure had been 
tried, the conclusion was finally forced upon us that 
the use of barium for this purpose is successful only 
when preceded by a series of preliminary separations 
(with other metals) in the course of which a large 
amount of material is lost. By using calcium in place 
of barium, however, most of the phosphoereatine in 
protein-free muscle filtrates can readily be separated, 
in a crystalline condition, from all the other organic 
phosphoric acid compounds present, but in order to 
remove these impurities without hydrolysis of the de- 
sired product it must be crystallized from alkaline 
solution. Under these circumstances the result is not 
a single substance. It contains both secondary and 
tertiary salts, and (partly because carbonate is pres- 
ent) the carbon content is too high. To obtain the 
pure secondary salt, having the composition required 
by theory, special measures must be taken, for this salt 
in aqueous solution is acid and therefore unstable. 
The final product crystallizes in spherulites, and has 
the composition C 4 Hg 05 N 3 pCa. 4 H 20 . The most 
probable structure of the new substance is hence the 
following: 

KH.PO(OH)* 

^N(CH,).CH,.OOOH, 

and its most characteristic chemical property, 
marked instability in acid solution, is in fact charac- 
teristic also of the few other known compounds which 
contain the group “NH.PO(OH) 2 . This is the first 
substance containing phosphorus attached to nitrogen 
to be isolated from natural sources, and the instabiliiy 
of the phosphamic group marks it as one of consid- 
erable biological importance, as will be seen in the 
next section. The details of preparation will be pub- 
lished elsewhere. 

n. Function 

In spite of much investigation, the function of crea- 
tine in musde has remained as much a mystery as it 
was at the time of the discovery of this substance 97 
years ago. Having found that most of the creatine in 
normal resting musde is combined with phcsphorie 
acid, and that the compound is destroyed durii^ con- 
traction at a rate which rivals that of glycogenolysis 
and lactic acid production, we naturally aatidpated 
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that some light might at last be thrown on this time- 
honored question. Among the possibilities which sug- 
gest themselves is a change in hydrogen ion concentra- 
tion accompanying the hydrolysis of phosphocreatine, 
and either augmenting or opposing the increase in 
acidity associated with the formation of lactic acid. 
The determination of the direction and magnitude of 
this effect becomes therefore a matter of some conse- 
quence. 

Prom experiments with a preparation of the crystal- 
line calcium salt which we had in our possession sev- 
eral months ago it was evident that hydrolysis in 
slightly acid solution resulted in a very marked de- 
crease in acidity. This was one of the preparations 
to which we have referred in the first section as being 
a mixture of two salts, containing too much carbon, 
consequently the presence of organic impurities which 
might account for the observed effect could not be ex- 
cluded. Moreover, the existence of a special neutral- 
izing mechanism has been denied on the ground that 
muscle acquires the same pH whether lactic acid is 
produced within it as a result of stimulation or 
whether the same amount of lactic acid is added arti- 
ficially to a muscle suspension in which enzyme action 
has presumably been stopped.^ For this reason, and 
because of the importance of the question in relation 
to the chain events occurring during muscular contrac- 
tion, we redded our observations as uncertain until 
they could be confirmed with material that was ana- 
lytically pure. While eng^ed in collecting a fresh 
supply of phosphocreatine for this and other uses we 
found that our first method of preparation could not 
be relied upon, for if it fails to yield an essentially 
pure product on the first crystallization the substance 
is largely decomposed, and any that remains intact is 
less pure than before. The consequence is that the 
confirmation of our earlier results has been delayed 
still further through the necessity of developing an 
entirely new process free from this element of risk. 

The second dissociation constant (kg') of phospho- 
creatine, determined by the titration of a 0.005 M 
solution of the pure secondary calcium salt with acid, 
is about 2.5 x ICh®, or roughly 250 times as great as 
the second constant of o-phosphoiic acid at the same 
ionic strength. This result, which is presumably to 
be attributed to the '^uumasking*^ of the carboxyl 
group, establishes the function of phosphocreatine in. 
muscle — or one function, since there may be others — 
as that of neutralizing a considerable part of the lactic 
acid formed during muscular contraction. 

The other dissociation constants have not been de- 
termined, but on the addition of alkali to a solution of 

2 O. Meyerhof and K. Lohmann, Biochmn, X., ToL 168 
(128)— 1926. 


the secondary salt no marked evidence of buffer action 
appears until well beyond the turning point of phenol- 
phthalein. It follows that the third constant is much 
less than 10*"'^, so in resting muscle, — ^which according 
to the most recent evidence^ is practically neutral — 
phosphocreatine exists wholly as the secondary salt. 

Calculations based on these facts show that the hy- 
drolysis of phosprocreatine (taking an average figure 
of 0.45 per cent, for the amount in resting cat muscle) 
liberates sufficient base under optimum conditions 
(pH 6)® to neutralize the lactic acid formed up to a 
concentration of about 0.23 per eent.^ Approximately 
half of this amount of lactic acid, moreover, can be 
neutralized at pH 7, without the development of 
any acidity at all. Since the lactic acid maximum for 
complete fatigue, at least in isolated frog muscle, is 
0.4^0.5 per cent, (or even more under special cir- 
cumstances), it appears that this new mechanism is 
peculiarly designed for the neutralization of the lactic 
acid formed in muscular exercise of moderate inten- 
sity. Finally, it should be noted that the occurrence 
in contracting muscle of a reaction by which fixed 
base is set free necessarily detracts to some extent 
from the importance of protein® in the neutralizing 
process. The hydrolysis of phosphocreatine seems 
now to be the principal factor permitting contraction 
to take place to a limited extent without the appear- 
ance of fatigue, if it is true — as has been claimed^ — 
that the main restriction on muscular performance is 
the accumulation of acid in the cells.® 

Ci^us H. Fiske, 

Y. SUBBABOW 

Biochemical Laboeatoby, 

Habvabd Medical School 

3J.e., the maximum amount of base is released (in 
dilute solution) at pH 6, which is roughly the acidity of 
completely fatigued muscle.2 

^ This figure is necessarily a rough one, including as it 
does the supposed ''physiological minimum (0.06 per 
cent, lactic acid) for mammalian muscle (W. M. Fletcher, 

Physiol,, Yol. 47 (361)— 1913; G. Embden, B. Schmitz, 
and P. Meincke, Z, Physiol, Ch&m,, YoL 113 (10)— 1921). 

5 0. Meyerhof, Arch, ges. Physiol,, Yol. 195 (22)— 
1922. 

6 The existence in muscle of a special device for 
neutralizing acid raises a number of interesting questions 
which can not be answered without further experimental 
data. For example, judging from some recent observa- 
tions made by Meyerhof and Lohmann (Naturwissen- 
schaften, Yol. 15 (670) — ^1927), the hydrolysis of phos- 
phocreatine in brief periods of stimulation proceeds more 
rapidly than the production of lactic acid. This is diffi- 
cult to reconcile with the prevailing view that contraction 
is a response to increased acidity, but further investiga- 
tion may show that the inconsistency is only an apparel 
one. 
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WELLESLEY COLLEGE AND THE DE- 
VELOPMENT OF BOTANICAL 
EDUCATION IN AMERICA^ 

It is an honor for one to be assigned any part, 
however minor, in the exercises for which we have 
assembled to-day, and I am not insensible to the high 
honor of being invited to give the address this evening. 
The most signM cant distinction between man and the 
rest of creation is his intellect, and the most important 
matter that can ever concern us is the advancement 
and diffusion of knowledge. We are met this after- 
noon to dedicate a beautiful bmlding to these uses, 

I have been fortunate in knowing something of this 
IS5 building from the time when it existed only as a need, 
187 then as a dream, then through all the various stages 
191 of plans in mind, blue prints, bids and contracts, dis- 
appointments and delays which mark the construction 
of every building worth having — ^and now the welcome 
stage of a dream come true. 

I had almost said, “the final” stage of a dream come 
true ; but that would have implied a misunderstanding 
of the entire situation, for the completion of this 
building bears somewhat the same relation to the de- 
partment of botany of Wellesley as the graduation of 
students from college bears to their life work — it is 
only a commencement. True it is not, if I may use a 
pleonasm, an initial beginning, but it marks the begin- 
ning of bigger and better things, not only for botany 
in Wellesley, but for botany in America, for whatever 
facilitates better work in any discipline, anywhere, 
is a benefit to aU. 

What has gone into this building? Brick and 
mortar, of course, as those can testify who have 
watched it rise from day to day. But more than 
brick and mortar. Aspirations and ideals, hopes and 
■wishes, ability in planning, impatience at delays, dis- 
couragements vanquished by zeal and persistence, a 
determination to have the best in order that the best 
may be accomplished; love, devotion and sacrifice — 
the building is fairly held together by these imponder- 
ables more firmly than by beams and concrete. 

I would like to emphasize, if I may, the comparison 
of this occasion to a college commencement, for just 
as commencement day has been preceded by years of 
activiiy and accomplishment that jusrify the final 
diploma, ^ this building has been preceded by years 

1 Address d^vered at the dedication of the new Bot- 
any Building, Wellesley College, Noiwiber 4, 1927. 
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of splendid aecomplislunent (in the study and teaeii- 
ing of botany) that fully justify it. In his “Address 
on University Education,” deKvered at the opening 
of the Johns HopMns University in 1876, Huxley 
spoke as follows: 

I would say that whenever you do build, get an 
honest bricklayer, and make him build you just such 
rooms as you really want, leaving ample space for ex- 
pansion. And a century hence, when the Baltimore and 
Ohio shares are at one thousand premium, and you have 
endowed all the professors you need and built aU the 
laboratories that are wanted, and have the best museum 
and finest library that can be imagined; then, if you 
have a few hundred thousand dollars you don’t know 
what to do with, send for an architect and teU him to put 
up a facade. 

One could not truthfully say that aU of the condi- 
tions laid down by Huxley as justifying a beautiful 
building have been here fulfilled, but enough of them 
have been met fully to justify this building. 

It is true that Pasteur’s early laboratory was an 
unhealthy cellar, that radium was discovered in an 
old shed, and that much of the world’s scientific work 
has been poorly and inadequately housed, but there 
is no argument in all that. Men have attained the 
highest levels of religious experience in groves and 
tents, but I have never heard it argued that religion 
ever suffered by the building of beautiful temples, 
although such temples may at times have sheltered a 
worship wholly unworthy of shrine and worshipers. 

If education and science are among the most im- 
portant activities of the human race, they are worthy 
of being housed in as suitable and beautiful buildings 
as may be thought justified for business or religion. 
Beautiful architecture, like beauty in any- form, is 
worth promoting for its own sake. Why should not 
beautiful buildings be planned for science and edu- 
cation? 

I have referred to the gradual development here of 
the work for which this building is intended. Welles- 
ley College was opened in 1875, at a period when 
botanical instruction in American liberal arts colleges 
was the exception rather than the rule, and when 
professors of botany were almost as scarce as blue 
roses. Asa Gray had studied and taught botany to 
the glory of Harvard College since 1842, but with the 
title “professor of natural history.” He retired, two 
years before Wellesley College was opened, to devote 
himself to the herharium and botanical research, leav- 
ing George Lincoln Goodale as professor of plant 
phymology and W. G. Farlow as assistant professor 
of botany. 

At this time there were several men in medical 
schools teaching the specialized branch of botany 
known as materia medica, hut so fax as I ascer- 


tain, there were (besides Farlow’s at Harvard) only 
five chairs with the title “professor of botany,” and 
only two more with the title “professor of botany 
and” — ^some other science, thus : Professors of botany : 
Edward Tuekerman, at Amherst, 1858; Daniel Cady 
Eaton, at Yale, 1864; William James Beal, at Michi- 
gan Agricultural College, 1870; Charles Edwin Bes- 
sey, at Iowa Agricultural College, 1870, and Sarah A. 
Oren, at Purdue University, 1875. Miss Oren was 
preceded in Purdue by John Hussy, who was pro- 
fessor of botany from 1875-1876. The other two 
were Albert Nelson Prentiss, professor of botany, 
arboriculture and horticulture at Cornell University, 
1868, and Thomas Jonathan Burrill, professor of 
botany and horticulture at the University of lUiuois, 
1870.2 

The botanists, Sereno Watson and Alphonso Wood, 
also flourished at about this time, but, so far as I can 
ascertain, not as professors of botany. 

From the above information it will be seen that 
Wellesley was in the front rank of pioneers in Amer- 
ica in the establishment of her chair of botany iu 
1878, and was probably the first woman’s college iu 
the world to have a separate chair. It is of special 
interest for us here that the establishment of a “school 
of botany” at Wellesley was a cherished hope of the 
foxinder, Mr. Durant. 

It is perhaps not surprisiug to find this early atten- 
tion to botany in a woman’s college, for it is a ven- 
erable notion that botany is pre-eminently a study 
for women. Thus, as early as 1796, Jean Jacques 
Eousseau entitled his one botanical book, “Letters on 
the elements of botany addressed to a lady,” In this 
book he stated his conviction that, “the study of 
nature abates the taste for frivolous amusements, pre- 
vents the tumult of the passions, and provides the 
mind with a nourishment which is salutary, by filling 
it with an object most worthy of its contemplations.” 

We should not fail to mention in this connection 
the splendid pioneer work in botanical teaching in the 
early years of the Troy Female Seminary (now 
known as the Emma Willard School). This school 
was founded in 1821, and as early as 1829 there was 
published (at Hartford, Connecticut) the first of 
several editions of “Familiar Lectures on Botany” 
for the use of higher schools and academies, by Mrs. 
Almira H. Lincoln, vice-principal of the seminary 
and teacher of botany there. The author states in her 

2 1 am indebted to Dr. John Hendley Barnhart for the 
larger part of these data, but I have not made a suffi- 
ciently thorough search of the records to feel sure that 
I may not have omitted some professorship of hot^y 
established or filled in 1875. The years given above for 
each name are the years when the iueumbents were ap- 
pointed. 



Febeitabt 17, 1928] 


SCIENCE 


173 


preface that the book was the outgrowth of some 
years of instruction of large classes in botany. We 
may infer, therefore, that botanical instruction was 
organized at the Troy Female Seminary at least prior 
to 1829, and over thirty years before the establish- 
ment (in 1858) of the first chair of botany in an 
Ame rican college.^ 

I believe that no botanist giving this address could 
resist the temptation to quote from Mrs. Lincoln’s 
book : 

The study of botany seems peculiarly adapted to 
females; the objects of its investigation are beautiful 
and delicate; its pursuit leading to exercise in the open 
air is conducive to health and cheerfulness. Botany is 
not a sedentary study which can be acquired in the 
library; but the objects of the science are scattered over 
the surface of the earth, along the banks of winding 
brooks, on the borders of precipices, the sides of moun- 
tains, and -the depths of the forest. 

This would seem to imply that the early botanical 
work of the Troy Female Seminary was largely of the 
nature of what is now known as ecology, and one may 
picture classes of females, far huskier than we usually 
associate with that epoch, climbing steep banks and 
mountains, and pushing their way through the under- 
brush of dense forests in search of specimens and 
knowledge. The picture is not over-drawn, for in the 
catalogue of 1844-45 the "Report of the Committee 
of Examination” of the school, reads, in part, as 
follows : 

The class in botany we consider especially deserving 
of praise. We could not only judge of their proficiency 
by their familiarity with their text-book, but their knowl- 
edge was put to a practical test by the actual analysis of 
plants and flowers. This they did with a fluency and 
accuracy that gave most conclusive evidence of their own 
diligence and their teacher’s faithfulness. Each young 
lady had an herbarium in which were pressed and 
tastefully arranged from 100-300 specimens, all labelled 
according to their classes, orders, genera and species. 
These have all been collected and arranged during the 
term, and mostly in the immediate vicinity of Troy, at 
no greater distance than would suffice for a morning 
walk or an afternoon ramble. In climbing hills and 
threading woods and valleys in search of flowers, the 
young ladies together with instruction have gathered 
strength, health and beauty. 

The study of botany seems to be peculiarly appropriate 
for women. Her skilful and tasteful hands find a pleas- 
ing task in the cultivation of flowers. Wherever we see 
the windows filled with the most beautiful flowers, native 

3 The Catalogue of the Troy Female Seminary for 
1839-40 specifies an additional special charge of three 
dollars a tmm for students taking botany. This appears 
to be one of the early instances iu America (if not the 
^ii^) of a laboratory fee in botany. 


and exotic, the columbine trailing its vines over the 
portico, the garden walk fringed with violets, and shaded 
with roses, we there recognize the Anger of woman, and 
look for the abode of neatness, order, cheerfulness and 
virtue. In all ages flowers have been made the objects 
of her care and the emblems of her purity and beauty. 

Here we have an early expression in America, of 
the notion, once more prevalent than now, that botany 
is essentially a study for females. Xo miseoneeption 
ever died harder; it is not dead yet, but like most 
erroneous ideas, it persists only among persons whose 
information does not entitle them to hold any opinion 
on the subject. 

But from the above quotation, the fact emerges 
that instruction in botany was given by a woman in 
one of the first schools for women to be established in 
America. 

As early as 1873 courses in botany (Gray’s Botany) 
were given at Mount Holyoke Female Seminary by 
Miss Henrietta Edgeeomb Hooker,^ but Monnt Hol- 
yoke was not chartered as a college until twenty years 
later. Without investigating the matter further, I 
hazard the guess that the courses given by Mrs. Lin- 
coln at Troy were the first (or one of the first) courses 
in botany to be given by a woman in any country. 
In harmony with this fine tradition, Article VI of 
the By-Laws of Wellesley College states that the col- 
lege shall provide instruction in botany. The first 
professor of botany, Susan Maria Hailowell, was at 
first professor of natural history — from 1875 to 1878. 
In 1878 she became professor of botany, and the col- 
lege calendar for 1877-8, under the heading "Instruc- 
tion in botany,” outlines the sabject-matter to be 
covered, and contains the following paragraph; 

Students are encouraged to make independent observa- 
tions and self reliant researches; and, avoiding hasty 
inferences from partial data, to form judgments of 
things noted, and correctly describe the results of their 
observations. To secure this end, they are instructed 
in the best methods of study and observation. 

That is a rather remarkable statement, considering 
the year in which it was published, and is evidence 
that Wellesley College was one of the pioneers not 
only in having a separate department of botany, but 
in emphasizing that something should he acquired by 
the study of botany besides information about plants, 
and in introduci^ig the laboratory method of instruc- 
tion in undergraduate courses. 

Harvard appears to have been (in 1872) the first 
American college to introduce laboratory work in 
undergraduate insforuction in botany. The following 
year Professor Charles E. Bessey required laboratory 

*HeT name appeared ia the Amimdi Clal- 

ahgm {187S’-76) as. Miss Etta H Hook^. 
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work in the undergraduate courses at the Iowa Agri- 
cultural College, at Ames, .without knowing that this 
had been done the year before at Harvard. Welles- 
ley, therefore, was among the very first colleges in 
the world to adopt in undergraduate botanical instruc- 
tion the only rational method of education in any 
science. 

Appleton^s “American Cyclopaedia,^^ edition of 
;1881, in the article “Wellesley College,” states that: 

The grounds comprise 300 acres, including a green- 
house, from which the students are supplied with flowers 
for their botanical researches. 

further on, in the same article, we read that, 

Wellesley College was established to give young women 
opportunities for a collegiate education fully equal to 
those provided for young men. It is arranged for col- 
legiate methods of instructioii only, and for courses of 
difficult study, 

From the italic words it is evident that botany was 
no snap ; but in the presence of my contemporaries — 
both students and teachers — I will not dwell on the 
continuity of this reputation, so splendidly maintained 
from the beginning until the present moment. 

This period should not be passed over without a 
word of appreciation of the substantial pioneer work 
of Professor Hallowell, so fittingly commemorated 
during the current year by the endowment of the 
Susan M. Hallowell chair of botany. 

I am still full of the enthusiasm engendered by my 
visit one year ago through the botanic garden and 
arboretum of Wellesley College. What a magnificent 
opportunity would have been lost if a portion of this 
beautiEul campus had not been set apart for a botanic 
garden! The opportunity amounted to an obliga- 
tion; the plan is admirable, and the present accom- 
plishment a matter for congratulation, not only to the 
department of botany, but to the college as a whole, 
to the local community and to the botanical world. 

When one contemplates the unique educational 
values of museums and botanic gardens, it seems 
strange indeed that they have, in America at least, 
almost without exception, developed independently of 
colleges and universities. In the old world, botanic 
gardens commonly developed as adjuncts to univer- 
sity botanical mstruction — ^as at Pisa, G-enoa, Amster- 
dam, Oxford, Cambridge and elsewhere; but even in 
the old world the outstanding botanic gardens devel- 
oped as institutions wholly or largely independent of 
colleges, as, for example, the Chelsea Physic Garden, 
the Jardin des Plantes and the gardens at Berlin, 
Kew and Buitenzorg. In America the botanic garden 
of John Bartram (Philadelphia, about 1730), the 
Elgin Botanic Garden of Dr. David Hosack (New 


York, about 1801), the new California Botanic Garden 
(established this year), and the Missouri, New York 
and Brooklyn gardens, all developed as independent 
institutions, although affiliations have been established 
between the last three and local universities. Among 
university and college botanic gardens may be men- 
tioned those at Harvard, the University of Pennsyl- 
vania, the Johns Hopkins University, Michigan Agri- 
cultural College, and more recently those at the 
University of Michigan and Stanford University. 
Among women's colleges the botanic gardens of Smith 
and Mount Holyoke are perhaps most widely known. 

One of the best wishes I can give for Wellesley 
College is the early and vigorous development of its 
botanic garden and arboretum, and the organization 
of its courses of instruction in a way to make the 
fullest use of them. 

Out of his wisdom and wealth, Aristotle endowed 
(at Athens) the first botanic garden of which we 
have record. From that day to the establishment of 
the Brooklyn Botanic Garden in 1910, the endowers 
of botanic gardens appear to have been men. The 
fashion of women benefactors, set by Brooklyn, soon 
began to spread. In 1914 Miss Susan IVIinns, of 
Boston, a student (together with Miss Hallowell) of 
Agassiz and of Gray, made a contribution of $50,000 
toward the construetion of a new botany building. 
This fund had increased to $80,000 by the time the 
new building was begun. In 1921 Mrs. Cordenio A. 
Severance (after the death of her husband) gener- 
ously doubled an endowment fund which Mr. and 
Mrs. Severance had previously given for the botanic 
garden, now known as the Alexandra Botanic Garden, 
in memory of their daughter, the total endowment 
being $30,000. 

In 1923 Mrs. Eobert Shaw, of Wellesley, gave to 
the college a substantial fund in memory of her father 
as an endowment for the Horatio Hollis Hunnewell 
Arboretum, and additional funds for the initial work 
of development. In June of this year (1927), Miss 
Minns made another liberal gift of $11,000 as an 
endowment fund for the Hallowell Memorial Library, 
wisely specifying that the income from this fund is to 
supplement, but not to replace, the annual appropria- 
tion from other college funds for the botanical library. 
Mention should also be made of the recent generous 
gift of Dr. John Farwell of $100,000, to establish, in 
memory of his wife, the Euby Frances Howe Farwell 
chair of botany. 

To announce these facts here and now is taking 
coals to Newcastle, but to one who, like the speaker, 
has devoted much of his time and effort for a number 
of years endeavoring to secure more nearly adequate 
funds for botanical science, it is a source of gratifica- 
tion and pride to proclaim such benefactions as these. 
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Lest any one may feel that I am wandering from 
the dedication of the new building, let me emphasize 
the fact that a botanic garden is indispensable for the 
highest accomplishment in the work for which this 
bniiding is intended. 

The Elgin Botanic Garden, to which I referred a 
moment ago, was one of the earliest botanic gardens 
in America. It was established and maintained by 
Dr. David Hosack immediately after his appointment, 
in 1795, as the successor to Dr. Samuel L. MitehiU, 
the first professor of botany in Columbia College. In 
a pamphlet on ^^The establishment and progress of the 
Elgin Botanic Garden (New York, 1811), Dr. Hosack 
quotes from the Transactions of the New York State 
Agricultural Society for 1794, as follows : 

The establishment of a garden is nearly [i.e., closely] 
connected with the professorship of botany under the 
college, and the lectures on that branch must be always 
very lame and defective without one. 

Then, referring to his appointment as professor of 
botany, he continues: 

I now readily perceive that an abstract account of the 
principles of these sciences (botany and materia medica), 
as taught by books, coloured engravings, or even with 
the advantages of an herbarium must necessarily be very 
imperfect and unsatisfactory, when compared with the 
examination of living plants, growing in their proper 
soils, with the advantages of culture; that a study, in 
itself both highly useful and agreeable, was necessarily 
rendered uninviting from the manner in which its prin- 
ciples were illustrated, and that a botanical establishment 
was indispensably necessary in order to teach this branch 
of medical science with complete effect. 

After endeavoring to teach botany for two years 
and a half without a botanic garden. Dr. Hosack, in 
November, 1797, presented a memorial to the presi- 
dent and board of trustees of Columbia College, 
urging them to provide a botanic garden. “Since I 
have had the honour of an appointment to this pro- 
fessorship,” he said, “it has been to me a source of 
great regret that the want of a Botanical Garden, and 
an extensive Botanical Library, have prevented that 
advancement in the interests of the institution which 
might reasonably have been expected.” 

In these quotations we find not only the germ of the 
once famous Elgin Botanic Garden, but one of the 
earliest expressions in America of the great impor- 
tance of a botanic garden for the most effective teach- 
ing of botany. 

It were possible, to be sure, to lay out this or any 
other college campus purely from the standpoint of 
beautiful landscape effect without any regard what- 
ever for the botanical affinities of the trees and shrubs, 
or the accomplishment of any but esthetic results. 


And beauty, of itself, is educative. But there is a 
type of beauty often lost sight of by artists (or by 
those who are merely artists), which consists in the 
perfect adaptation of a thing to its uses (such, for 
example, as the perfection of the floral mechanism of 
orchids to secure insect pollination), or the utilization 
of a thing to the full extent of its capacities (such, 
for example, as the playing of an organ by a master). 
One who comprehends the morphology of an orchid 
flower can see in it immeasurably more beauty than 
one who sees it only as a pleasing combination of 
color and form. So a college campus, laid out as a 
botanic garden without sacrificing its landscape effects 
may serve science and art and education. It possesses 
a manifold beauty because it serves a multiplicity of 
ends. And it would seem almost incredible that an 
educational institution should not be keenly interested 
to make its campus (as well as its buildings) yield 
the fullest possible educational returns. 

But what is the purpose of this building f “For the 
teaching of botany,” you say. Emphatically, no! It 
will be used for that, but its purpose is education 
through botany. One of the greatest of modem fal- 
lacies is the idea that students go to college primarily 
to learn. (I am told that this fallacy now has few 
adherents in the student bodies themselves!) This 
idea imderlies all the present-day talk about vocational 
training in our colleges. Four years of college should 
contribute toward fitting graduates to follow success- 
fully some vocation, but the chief purpose of our 
undergraduate liberal arts college is to educate; edu- 
cation and learning or training are not synonymous. 

Just as the purpose of the college is to educate,, 
so the ultimate purpose of every course of instruction 
in every subject should be the education of those who* 
pursue the subject. To learn about plants is one 
thing; education through botany is quite a different 
matter, a more serious matter, a vastly more impor- 
tant matter. How completely this conception of the 
function of botany in college instruction was recog- 
nized in Professor Hallowell^s 1878 announcement, 
quoted above! This department of botany and this 
college may well be proud of that statement, 

I shall not vie with Spencer and Huxley and others 
in attempting to define education, but it is a self- 
evident truth (except to those who lose sight of it!) 
that one may be a walking cyclopedia of information 
about plants, and yet, every time he writes, or enters 
into conversation, or passes judgment (so-called), or 
states his opinion, or evaluates issues, or discloses his 
taste, or reveals his understanding (or the lack of it) 
of the relation of botanical knowledge to knowledge 
as a whole, and its significance in the histoiy of 
rivilization and in modem life, he may reveal a lack 
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of education more clearly than he reveals his knowl- 
edge of plants. 

If this building is to be devoted only to teaching 
people botany, the money could have been better 
expended; if it is to be devoted to education through 
botany, the money could not have been spent to better 
purpose. 

What are the educational values to be derived by 
the study of botany? In the first place, the student 
will learn whether or not botany is his major interest 
in life. This is the most important and most vital 
question to be answered by the four undergraduate 
years of college. '^What is my major life interest?” 
Not until this question is satisfactorily answered can 
the most effective education even begin. 

I had the pleasure of teaching beginning botany for 
about ten years, and after a few preliminary years, 
while I was learning much more than I was teaching, 
I began to say to the students, at the last meeting of 
the class, something like this : 

I know perfectly well that some of yon are delighted 
beyond words that this is the last meeting of the class, 
and that you will never take another botany course, nor 
read another book on botany, nor ever again glance at 
a plant except as an object of beauty, so long as you 
live, if you can avoid it. If you have discovered that 
this is your attitude toward botany, you could not have 
made a more vital discovery. The next most important 
thing for you to find out is this: '^What subject does 
appeal to you more than any other, so that you shall want 
to elect all of it you are allowed to in college, and devote 
the best of yourself to its pursuit thereafter.” 

Some of you have discovered that, until you began the 
study of botany, you were never really interested in any- 
thing before. You thought you had been interested, but 
you find you were mistaken. Your keenest regret is that 
the course is over, and you mean to elect all you have 
time for in college, to specialize in some branch of 
botanical science for your major post-graduate study, 
and to devote your life to the study and teaching of 
botany- You, too, are to be congratulated, not because 
you have discovered that botany is your life interest, but 
because you have discovered what your major interest 
in life is. 

More surprised classes I never saw tban those who 
listened to that statement. Congratulations from the 
^^Prof” that they find they do not like his subject I 
One who is merely giving instruction in botany could 
never see his work from that angle; one who teaches 
botany as an educational discipline could never see it 
from any other. The former always regards his in- 
troductory course merely as a preparation for ad- 
vanced courses ; the latter regards it as an introductioii 
of a developing mind to a new realm of thought, 
which may or may not make a strong appeaL But 
a course planned with the latter thonght in mind 


should and will serve as one of the best possible 
preparations for advanced courses, should his students 
wish to elect them. 

In common with other sciences, botany when prop- 
erly taught is also peculiarly fitted for teaching 
people how to acquire knowledge and how to think. 
As I have emphasized elsewhere, the great lesson to 
be learned from the recent seienee-and-theology 
fiare-up is that most people do not know how to think. 
They hold firmly to opinions and cherish prejudices, 
but they have not the most elementary conception of 
how a scientist proceeds in the acquisition of knowl- 
edge and the formulation of general notions and 
principles. 

Again the ramifications of botany into other 
sciences, and into non-seientific disciplines, such as 
history, art, religion, social customs, commerce, litera- 
ture, and others, qualify it to be, if one desires, a 
central motive in a program of education, Por 
example : 

The most widely disseminated of all human races 
has, for several thousand years, celebrated a feast 
with unleavened bread because its ancestors, on one 
of their famous racial migrations set out on their 
journey so hastily that they forgot to take with them 
a supply of tiny microscopic plants, without which 
bread is unleavened. An entire nation of American 
Indians has developed its culture around the Indian 
corn or Maize as a motive. The culture of another 
group centers around the acorn,® The cultivation of 
plants marks the beginning of fixed habitations, an 
absolutely essential condition for the development of 
civilization. The growing of cultivated plants is the 
foundation of industry and commerce. One can not 
follow out the botany of the objects in any living- 
room without being brought into contact with nearly 
every continent and nearly every clime. For botany 
is more than morphology and physiology, taxonomy 
and ecology, anatomy and cytology. The study of 
botany and the history of botany would afford as 
liberal an education as the study of any ^'five-foot 
shelf of books,” and would afford certain educational 
results that could never he obtained by the reading 
of qny number of lineal feet of printed matter. 

Why is it that the history of botany (and of other 
sciences, for that matter) is so seldom taught in our 
colleges? What an educational opportunity is being 
missed! To one who knows the faseinatiug interest 
of the subject, its cultural value, the importance of 
its lessons for everyday thioking and judging, and 
the flood of light which it throws on modem science 

5 Two interesting rooms in the Brooklyn Museum are 
devoted to exhibits illustrating these two types of primi- 
tive. culture. 
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and other departments of thought, the general neglect 
of the history of science in our educational programs 
is difficult to understand. In the Wellesley College 
Calendar for 1926-1927 courses of instruction are 
listed in 27 disciplines, of which 18 are non-scientifie 
and 8 scientific. With the exception of Logie and 
Psychology, Philosophy, Beading and Speaking, and 
Spanish, courses in the history of the various sub- 
jects are offered in all the non-seientific disciplines, 
varying in proportion from 9 historical courses out 
of 11 in Art to one historical course out of 45 in Phys- 
ical Education. In Mathematics one course out of 18 
is historical. The department of History offers 
courses in almost every aspect of human activity, 
but no course in the history of science- However, 
such courses belong properly under the various 
sciences. 

In the eight natural and physical sciences, historical 
courses are o:ffered only in astronomy. 

These data are assembled from the Wellesley Col- 
lege Catalog, not with any thought of criticism, but 
merely as the most appropriate concrete example (on 
this occasion) of a condition which is almost universal 
in American collegiate education. 

The fact emerges that our colleges are neglecting 
one of the most valuable aspects of human thought 
and endeavor, and science is needlessly impoverishing 
itself as an educational discipline. Will Wellesley 
College not wish to be one of the leaders in correcting 
this educational defect, just as it was a leader in its 
early years in the introduction of laboratory work, 
and in other aspects of higher education? 

Kot more than fifty years ago, when science was 
only an entering wedge in the college curriculum, 
the protagonists of the older disciplines were accus- 
tomed to speak of the classics and other non-scientific 
studies as ^^the humanities” in contrast to the sciences, 
which were not then recognized as possessing human- 
istic values. But in 1919 Sir William Osier, Begins 
Professor of Medicine at Oxford, delivered his presi- 
dential address before the Classical Association. In 
this address on ^^The Old Humanities and the Hew 
Sciences,” Osier elaborated the humanistic value of 
scientific studies in a program of education. "Our 
wonder at the extent and variety of the knowledge 
demanded by the school of Literae Humaniores" says 
Sir William, “pales before the gasping astonishment 
of what is not there. Now and again a hint, a refer- 
ence, a recognition, but the moving forces which have 
made the modem world are simply ignored. Yet 
they are all Hellenic, all part and parcel of the 
humanities in the true sense, and all of prime impor- 
tance in modem education-” 

Possibly, as Osier suggests, the elimination of most 
of the science from the clasmeal curriculum is due to 


the fact that the intellectual treasures of Greece and 
Borne were transmitted to us through ecclesiastical 
conduits and sieves, and only that was allowed to 
pass which was considered of interest and importance. 
Whatever the explanation, the classical student is 
incredulous (if not indifferent) when told that Aris- 
totle founded the first botanic garden of which there 
is record, that he endowed it in his will, and that he 
was primarily a biologist. Those of us who prepared 
for our scientific careers by four or more years of 
classical studies in the last quarter of the nineteenth 
century learned almost ever 3 rthing of Theophrastus, 
a pupn of Aristotle’s, except that he was, in the judg- 
ment of some writers, the founder of modem botany, 
and the director of the botanic garden established at 
Athens by Aristotle. 

I refer to these facts because they emphasize in a 
striking way that, if we follow out the history of such 
a science as botany, we are taken straight to the heart 
of the old humanities; the cleavage between the 
sciences and the humanities vanishes — ^the sciences 
become humanities. 

Says a recent writer in the English periodical. 
Nature : 

“As a medium of culture, the history of scientific, 
discovery opens up to the imagination vistas of man’s 
endeavor which place it in the front rank of human- 
istic studies. But/^ he continues,” we doubt, however, 
whether much of the science teaching in schools, either 
primary or secondary, could be regarded as science 
for citizenship instead of science for specialists, and 
we should welcome a movement which would broaden 
its scope and change its character.” 

Here is the great opportunity for the liberal arts 
colleges, such as Wellesley, to regard the purpose of 
most of their courses to be primarily the education 
of their students, not the training of specialists. 
There is perhaps no greater need in our nation to-day 
than men of broad, scholarly education, whether or 
not they possess in addition the technical training 
fitting them for some profession.® 

And now I have tried your powers of endurance 
and courtesy to the very limit, with scarcely a word 
about research. In the back of my own mind research 
has been taken for granted as the indispensable foun- 
dation and inspiration of teaching. How can one 
teach who isn’t a student f He could only hear reci- 
tations — or, what is worse, give lectures — ^when he 
ought to be inspiring others to study. If one wishes 
to get a real thrill, let him discover a new fact or 
principle. We are all familiar with the classic story 

« The educational importance of the Hstoay of seimee 
is emphasized in Paper 8 of the Beport by the Adult 
Education Committee of the Board of Education, entitled, 
**Natural Science in Adtilt Education, London, 1927* 
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of Archimedes, mnning fresh from Ms bath through 
the streets of Syracuse, shouting ‘‘Eurekaj eureka/^ in 
Ms joy at having discovered the principle of specific 
gravity. We are told that Newton was so overcome 
with emotion, when he saw that Ms calculations on 
gravitation were confirming Ms hypothesis, that he 
could hardly hold the pencil to finish the equations. 
When Pasteur showed Biot how to make dextro-tar- 
taric and laevo-tartaric acid, Biot exclaimed, ^^My 
dear boy, I have loved the sciences so much all my 
life that what you show me makes my heart thump.” 
When Davy discovered the metal potassium he danced 
about Ms laboratory in Mgh glee, and was too excited 
to continue Ms experiments. 

The best thing I can wish for this building is that 
its laboratories may be the scene of many heart 
thumps (over science!), and of many ecstatic dances 
(over the discovery of truth!). 

Wellesley is a college, but that is no reason why 
the teaching wMch is, perhaps, its main function, 
should not rest upon the solid foundation of research 
in progress. It is a truism that nothing is more 
wholesome for a college nor more stimulating to a 
student than an atmosphere of research penetrating 
laboratories and classrooms and campus. Nothing 
could be more unfortunate, from the standpoint of 
education, than to have a student, after four years of 
undergraduate residence, leave a coUege with the im- 
pression that any department of knowledge, and in 
particular, any science, is static — sl finished product. 

It was Frederick the Great who said : "The greatest 
and noblest pleasure wMch men can have m tMs 
world is to discover new truths; and the next is to 
shake off old prejudices.” What a wonderful privi- 
lege to be able to study and teach! What a fine 
thing it is to provide a building and equipment de- 
voted to the advancement of science and of education 
through science! 

I congratulate tMs Department of Botany, I con- 
gratulate Wellesley College, I congratulate the botan- 
ical and educational world on tMs splendid opportun- 
ity and the correspondingly great responsibility. 

C. Stuaet Gager 

BaooxLTO Botanic Garden 


NEUROLOGY AND THE TEACHING OF 
MEDICINE^ 

To be the orator of the day on an occasion as im- 
portant as tMs is to feel at once uplifted and cast 
down ; by the honor one is raised, and by the sense of 

^An address at the opening of session, September, 
1927, Cornell University Medical College, New York City. 


inferiority one is made to realize that indeed one is 
much lower than the angels. Graduates in the 
humanities, you, our new friends, are Freshmen in 
medicine — some of you have come because throughout 
your life you have been shapen in medicine, you have 
felt a driving urge wMch bade you examine the 
living things around you, be interested in the vagaries 
of the people you knew — ^may be, however, some have 
chosen this arduous trade because their fathers before 
them plied it and they count on Ms name and favor 
as aid and comfort for the hard launching in a not 
entirely appreciative world. A handicap tMs almost 
— ^for the spirit of practice comes only from within; 
an aptitude, a power to learn, may be inherited but 
to try to follow exactly the steps of one^s father is 
perhaps to court the fate of Icarus. The wings with 
subtly-blended wax fastened on his shoulders were 
those wMch Ms father Daedalus had fasMoned and 
by them he had been borne aloft. These wings lifted 
the ambitious Icarus, but the sun, you remember, 
melted the wax and he fell into the Aegean Sea — so 
the adventure and attrition of Practice may be the 
solvent of such wings; for it is the man himself, Ms 
sure selection of essentials, Ms ready grasp of prob- 
lems, the skill of Ms hands, Ms humor, his instmet 
for the problems of others rather than Ms own, Ms 
love of, the weakness of humanity as well as its 
strength; his pity for frail, great-brained, great- 
hearted, things like ourselves caught in the wheels and 
hammers of biological law. These are inborn and 
can not be transferred by will or directed in action — 
and they are the very stuff of happy and useful 
living. Those men who have a call for medicine 
have these qualities or most of them, but to those who 
doubt themselves — ^and who does not — ^we would say 
that hard work will bring greater results here unaided 
by great brilliance of intellect than in any other pro- 
fession. 

Do you remember how Lydgate found that he must 
go doctoring — ^tMs in George Eliotts novel "Middle- 
march” : 

One vacation, a wet day sent Mm to the small home- 
library, to hunt once more for a book wMeh might have 
some ‘freshness for him; in vain! unless indeed he took 
down a dusty row of volumes with grey paper backs 
and dingy labels — ^the volumes of an old Cyclopedia 
wMch he had never disturbed. The page he opened on 
was under the head of anatomy and the first passage 
that drew Ms eyes was on the valves of the heart. He 
was not much acquainted with valves of any sort but 
he knew that valvae were folding doors, and through 
this crevice came a sudden light startling him with his 
first vivid notion of finely adapted mechanism in the 
human frame. The moment of vocation had come, and 
before he got down from Ms chair, the world was made 
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new to him by a presentment of endless processes filling 
the vast spaces planked out of his sight by that wordy 
ignorance which he had supposed to be knowledge. Ih'om 
that hour, Lydgate felt the growth of an intellectual 
passion. 

Again we read of him — showing that this passion 
touched — as it must touch — his feelings as his mind. 

His scientific interest soon took the form of a profes- 
sional enthusiasm. He carried to his studies in London, 
Edinburgh and Paris, the conviction that the medical 
profession as it might be was the finest in the world; 
presenting the most perfect interchange between science 
and art; offering the most direct alliance between intel- 
lectual conquest and the social good. Lydgate’s nature 
demanded this combination; he was an emotional crea- 
ture, with a fiesh and blood sense of fellowship which 
withstood all the abstractions of special study. He 
cared not only for '^cases’’ but for John and Elizabeth, 
especially Elizabeth. 

It was my good fortune as a recent graduate in 
medicine to come into close contact with some of the 
greatest minds in English neurology — and many of 
them like Femer, Gowers and Hughlings Jackson, 
with the later brilliant aid of Victor Horsley, had 
been notable builders of our science in the latter 
part of the last century. It is not easy for us to 
realize that when they began their work, knowledge 
of the functions of the brain and spinal cord was 
very little greater than had obtained since Grecian 
and Roman times. Their labors were crowned with 
marvelous results in the course of fifty years — ^but 
their work was necessarily of the nature of adven- 
turous engineers — ^they gathered the materials for the 
building, they coHeeted the stones and cement; Jack- 
son, of whom it was said that his guess was worth ten 
men’s facts, might be described as an architect of 
flying buttresses’, Ferrier dug foundations, fortified 
the true walls of Jackson’s theories and dynamited 
weak fabrications — ^Gowers writing the “Bible of 
Clinical Neurology’^ in inimitable prose when stiH 
under forty-five wore down his health and added not 
much to his fortune by the erection of mighty arches- 
and the giving of form and meaning to the whole. 
JTot all the work of their hands remained standing — 
here a pillar and there a weak foundation has 
crumbled and worn down, but on the whole we have 
a good home over our heads, to be builded higher 
and stronger by succeeding generations. In the 
nature of things, however, these men had to be col- 
lectors — anatomical facts cemented by meager physi- 
— they had to catalogue and classify new dis- 
eases and give names to symptoms and habitations 
to observed phenomena. They had always to be col- 
lecting and listing and ordering new specimens, and 
their interests lay naturally with those specimens 


most easily recognized as being different from normal 
— ^and such specimens were the end products of dis- 
ease. We are now less interested in states of ad- 
vanced deterioration and more concerned with the 
earliest departures from smooth working. We have 
come to understand how meagerly we know the nor- 
mal and how necessary it is to grasp the infinite 
variety of natural regular processes in the organism. 
Problems in the natural history of disease are now 
more engrossing than the disease itself — ^we are more 
concerned for instance with the pathways of infection 
of the central nervous system than we are in neat 
descriptions of hopelessly paralyzed muscles resulting 
therefrom. This digging after roots deep in the 
ground is tough unproductive looking work — ^we have 
almost lost interest in the flowers and shrubs on the 
surface — and, for a while, less spectacular results 
may be available for show. This search for prime 
causes has also changed or rather better adjusted our 
value as a single specialty — added knowledge has 
revealed our unity with general medicine — ^we are 
discontented with labeling a disease “subacute com- 
bined sclerosis of the spinal cord” — ^we must find out 
its affiliations with pernicious anemia and with ante- 
cedent gall-bladder disorder. Epilepsy has ceased to 
be a diagnosis and has become a damning verdict — 
we must try to find the toric factors which give rise 
to epileptic phenomena, which is now looked on as 
but congeries of symptoms produced by other agents. 
This change from the static to the dynamic view- 
point makes cells on biochemistry, endocrinology, 
psychology and, as ever, on anatomy and physiology. 
These sciences, too, must in their turn be made more 
dynamic, more vital, more human. Twenty years 
ago, descriptive anatomy and amphibian physiology 
were the total vogue — ^much progress has been made 
since then — ^but there is still a divorce between the 
so-called pure sciences and medicine and surgery. 
The student of physiology should as such be familiar 
with normal heart sounds, with the normal fundus of 
the eye, with the appearance of the vocal cords in 
action — ^he may know the oculo-motor nerve of the 
eye, but what has he seen of convergence, accommo- 
dation or pupillary reactions f In short, there should 
be more physiology in the wards, and more humanity 
in the laboratory and the dissecting room. The nor- 
mal must be made manifest, handled, seen, recognized, 
understood, before the abnormal can be appreciated 
— ^we must know truth before we know error — and 
we must know that there is no absolute in either. 
Was it not jesting Pilate, two thousand years ago, 
a^ed what is truth and did not stay for an answer 7 
But he referred to ethics, not muscles and nerve 
tracts — and truth of function mm be reached if a 
student study muscles in action, then direct Ikem, 



180 


SCIENCE 


[Yol, LXYH, No. 1729 


and about the same time be shown them paralyzed 
by both a lower and upper motor neuron lesion. The 
X-ray department can be used to supplement physio- 
logical demonstration of digestion and heart mecha- 
nism. The instruments of clinical precision should 
be familiar and usable long before they are employed 
to detect the presence of disease. 

The ophthalmoscope, the stethoscope, the laryngo- 
scope, the otoscope, the blood-pressure apparatus, 
give up physiological secrets which must be mastered 
before those of medicine can be comprehended. Neu- 
rological cases often afford better examples of normal 
and abnormal function than any animal experiment 
in a laboratory — and coordinated education can mahe 
readily available all such material for students of the 
basic sciences. 

The undergraduate in medicine then would have 
more time in the hospital to learn the very difficult 
art of history taking; the probing of the earliest 
manifestation of disease; he would grow more easy 
in the handling of his human charges — ^he would in 
short be more valuable in the search after first causes 
— ^more able to play his part in the open mobile war- 
fare of the present day medicine and less of a static 
cataloguing agent in the tretuch warfare of the 
past. We don^t yet know if man is energy or a 
machine. We compromise between the ideas of 
Plato and Aristotle and call him a transformer of 
power. His nervous system is three dimensional — 
and some of us suspect it may yet be four! Dreams 
though compounded of past experiences may be shot 
through with aspiration; the discontent of man with 
himself and his works forever scourging him upward 
can not yet be seen with stains of gold and silver, 
though we know some of the defects of structure 
which forbid the expression and perhaps existence 
',of such torturing impulses. The study of the brain 
•tells the tale of our painful climbing from the depths, 
3pf the building and controlling our powers of per- 
t'i.eption and adaptation — ^and may be from these neu- 
fpnic origins spring man’s nobility and l 3 Tic ecstasy 
a^^welL You will learn in this university something 
of the substantial workings of human powers and 
processes, iheir eontmuity with those of all living 
creatures, and, may be, you will find that control of 
human breedings must precede betterment in human 
brains. 

We bid you welcome as our comrades to carry on 
the torch ^ven us by our teachers — ^the torch that 
lets us see clearly — ^Man, half brute, half angel, most 
wonderfuHy made in mechanism, whose spirit denies 
the universe itself as boundary. 

Foster Kbukedy 

C0BOTi:i UHivEBSiTr Medicaii College 


THE CELEBRATION OF THE CENTER 
NARY OF MARCELIN BERTHELOTi 

One of the axioms frequently expressed by Mar- 
celin Berthelot is that “Science is essentially a col- 
lective endeavor and owes its progress to the efforts 
of a multitude of workers in all periods and of all 
nationalities, who by common agreement are associated 
in the search for truth and its application to the im- 
provement of the conditions of man.’’ A more suc- 
cinct expression of this idea is that “Science reveals 
the persistence and the necessity of human collabora- 
tion. It impresses our heart and spirit with the vivi- 
fying notion of solidarity.” 

He advocated repeatedly the advantages to the 
progress of science of cordial relations among scien- 
tists and a mutual appreciation of the efforts of each. 
It was this precept which stimulated the common gen- 
erous spirit exhibited at this first gathering in so many 
years of the chemists of all nations. 

The organizers of the celebration desired that it 
should not be simply a passing ceremony without bene- 
ficial consequences. They wished to honor the memory 
of Berthelot in a manner which would prepetuate his 
ideals of service and the promotion of more friendly 
relations between all chemists. It was believed that 
the most fitting monument to him would be a house of 
chemistry which would serve as a meeting place not 
only for the chemists of France but for those of every 
country. 

It was realized that an invitation to all nations to 
participate in its accomplishment would give to each 
a more personal interest in the enterprise. Further- 
more, it was desired that those who might enjoy the 
benefits of the undertaking should regard themselves 
as constituent members and not as invited guests. This 
broad-minded point of view is more clearly appre- 
ciated when one considers the difference between an 
invitation to make use of the facilities provided by an 
organization and an offer of the privileges of mem- 
bership in it. 

Invitations were, therefore, addressed to all coun- 
tries of the world to unite with France in celebrating 
the one hundredth anniversary of the birth of Mar- 
celin Berthelot and to contribute any sum they might 
desire towards erecting a memorial to him in the 
form of an international house of chemistry. This 
invitation was accepted in the spirit in which it was 
sent by practically every nation and the ceremonies 
which I wish briefly to describe were held in Paris on 
October 24r-26 last. 

It is fitting, however, that attention should first he 

1 Address delivered before the meeting of the Ohemieal 
Society of Wiashington, January 12, 1928. 
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directed to the thoroughness with which the celebra- 
tion was planned. The Berthelot committee was 
formed a year or more in advance and the leading 
men of science and of the government accepted promi- 
nent places on it. There are probably few countries 
in the world where science is so highly appreciated as 
in France and the most complete support that a nation 
could give such a movement was obtained. 

The French subscription to the undertaking was 
ofi&cially opened at a ceremony held at the Sorbonne 
on May 5. At that time representatives of the lead- 
ing scientific and other national organizations pledged 
the support of each to the undertaking. Shortly there- 
after the central committee began issuing’ regular bul- 
letins to the press reporting the subscriptions received. 
The total grew gradually from a few million francs 
to more than ten millions and at the time of the cere- 
monies in October it had reached fifteen and a half 
millions, of which nearly seven had been received 
from countries other than France. 

Those who have aided in preparing for national 
meetings know something of the difficulties which are 
encountered. The impossibility of correctly estimat- 
ing in advance the number likely to be present is very 
much greater in the case of an international gathering. 
Furthermore, the misunderstanding resulting from 
difference in customs in different countries are much 
more pronounced, and the consequence of any possible 
neglect of attention to a guest is far more serious 
than to a fellow countryman. Hence, one can readily 
imagine the exceptional qualifications the Berthelot 
committee was called upon to exhibit. That they suc- 
ceeded admirably in their efforts is certainly the con- 
sensus of opinion of all who were fortunate enough to 
be present. 

The opening function was a reception in the salons 
of the Sorbonne. Here one met previous acquaintances 
and quickly made new ones. The following day tiie 
delegates were invited to visit, at the ^ cole de Phar- 
maeie, a collection of mementoes of Berthelot. Here 
was assembled the apparatus used by him in some of 
his most notable investigations, his manuscripts, note 
books and in general all kinds of souvenirs of his 
scientific activity. 

From the Nicole de Pharmacia every one proceeded 
to the College de France to visit the laboratory occu- 
pied by Berthelot during the last years of his life. 
Here the delegates were welcomed by M. Croiset, the 
administrator of the College de France. Since the 
laboratory and lecture hall were too small to contain 
the hundreds who were present the speakers addressed 
the assembly from a stand erected in the court yard. 
M Croiset said, ^^You have come to the College de 
France like pilgrims of the middle ages came to sanc- 
tuaries renowned by the virtues of a patron saint. As 


pilgrims of modem science you come to this house 
which has listened to the teachings of Marcelin Ber- 
thelot and which has been the witness of his fruitful 
meditations. You come both to render homage to a 
grand memory and to be inspired by a great example. 
The life of Berthelot is one on which it is particu- 
larly profitable to meditate.” In continuing the 
speaker pointed out that Berthelot knew how greatly 
the exchange of ideas, intellectual collaboration and 
communications between scientists contribute to the 
development of the spirit of peace and friendship 
which is the guarantee of real progress. 

Following M. Croiset, Professor Schlenek, director 
of the Chemical Institute of the University of Berlin, 
responded in the name of the German delegation. It 
should be remarked that Germany accepted in a very 
cordial manner the invitation to participate in the 
celebration and sent twelve of its leading chemists. 
Among these may be mentioned Nemst, Haber, Will- 
statter, Neuberg, Bodenstein, Wieland, Markwald, 
Huttig and others whose names I failed to note. Pro- 
fessor Sehlenck, speaking for the first time in France 
since the war, said that “Genius has its own roads 
which are indeed those of natural science and philoso- 
phy and all lead to the same end which is the en- 
nobling of humanity. This high aim is the object of 
all the sciences. It makes of the scientists of all lands 
the priests of the same temple and should unite thon 
more ideally than any other human interest. This is 
why I see in the sciences a basis particularly favor- 
able for the mutual understanding of peoples and for 
the profound comprehension of the soul of each. The 
genius of Berthelot has had an incontestable influence 
in this direction and it is for this reason particularly 
that the German delegation renders special homage to 
his memory.” 

Following Professor Sehlenck, our own Professor 
Bogert spoke in the name of all other foreign dele- 
gates. He said, “We are here as at the table of our 
older brother. The scientists of all countries are united 
thus as members of the same family and their only 
rivalry should be to do more and better work. Scien- 
tists have often been reproached for being a little de- 
tached from terrestrial things. However, it is in their 
work that the material and ideal unite and often the 
most complicated problems are solved in the most ele- 
mentary manner. The straight route followed by 
Berthelot does not deviate far from the throne of 
God.” 

The large gathering then paid a visit to the labora- 
tory, which will celebrate in three years the four hun- 
dredth anniversary of its founding. The ^amphitheater 
where Berthelot taught is an incomplete semi-cirde 
with benches without backs idsing in tiers. The worm- 
holed stairs give and ^ueak at each step. According 
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to present-day standards tiie laboratory is far from 
adequate for its purpose, but M. Moureu and his staff 
and students numbering about twenty still use it for 
research of a very high type. Like so many long- 
established laboratories in European countries the in- 
spiration of historical associations compensates for the 
lack of modem conveniences. 

After the visit to the laboratory, Dr. Baker, presi- 
dent of the Chemical Society of London, placed a 
wreath at the base of the statue of Berthelot which 
stands in front of the College de France. 

There next followed the dedication of a tablet 
erected on the house in the rue Saint Martin where 
Berthelot lived from 1852-1861. The house, not far 
away, where he was bom on October 25, 1827, had 
been demolished in city improvements and could not 
receive the distinction now paid to this later abode of 
the great scientist. 

In the afternoon the city of Paris joined in the gen- 
eral homage paid to Berthelot by means of a recep- 
tion held in the great halls of the Hotel de ViLle. The 
addresses there emphasized the gratitude of the city to 
one of its most illustrious children. Son of a Parisian, 
bom in the shadow of the city hall and passing his 
entire life in Paris, made it particularly fitting that 
the city should honor Ms memory. 

In the evening there was held the most solemn func- 
tion of all. This was the ceremony in the grand am- 
phitheater of the Sorbonne, at which the contribu- 
tions of Berthelot to science were extolled and the 
engrossed addresses of appreciation brought by the 
delegates from the learned institutions of the world 
were formally handed to M. Painleve, the president of 
the Berthelot committee. 

One half of the main central portion of the hall 
was occupied by the delegates from France and the 
other by those from foreign countries. The larger 
number were in their academic robes and wore their 
decorations.. The various brilliant colors of these, 
the uniforms and glistening helmets of the municipal 
guard, the striking green costumes of the members of 
the aeadexnies, the eluant dr^es of the ladies in the 
galleries and the flowers, flags and decorations, of 
wMch the central feature was a magnificent bust of 
Berthelot, all combined to make a wonderful scene. 
At nine o^clock, to the strains of the ‘^Marseillaise,” 
President Donmergue, of France, and Ms staff en- 
tered and took seats immediately in front of the 
estrade. 

M. Painleve first called upon M. Charles Moureu, 
who is the successor of Berthelot in the chair of chem- 
istry at the ^College de France. He described in a 
most beautiful manner the chemical work of Berthelot. 
Tributes were then paid to Berthelot by M. Georges 
Lemmte, director of the French Aeadeny; M. La- 


croix, perpetual secretary of the Academy of Science; 
M. Wery, president of the Academy of Agriculture, 
and M. Glay, president of the Academy of Medicine. 
Attention was especially directed to BertheloPs con- 
ception of science as a collective endeavor, an endless 
chain of wMch each one forges a link. 

M. Hozda, Minis ter of Public Instruction of 
Czecho-Slovakia, next spoke in the name of the for- 
eign delegations. In concluding his brilliant address 
he said, “From age to age France has emitted an 
enormous quantity of light, the reflection of which is 
seen on the faces of all nations. To tMs it should be 
added that the hearts of all nations radiate towards 
France the warmth of their admiration and appre- 
ciation.” 

After the music which followed the address of M. 
Hozda the list of the names of delegates who were 
bearers of addresses from the learned institutions of 
the world was read. These were called according to 
the alphabetical order of the names of each country 
and unexpectedly began with Abyssinia, Afghanistan, 
Algeria and later others, which one did not expect to 
find associated with the rest of the world in honoring 
a great chemist. When the name of the United States 
was reached addresses were carried forward for the 
American Chemical Society by Dr. Bogert, for the 
Washington Academy of Sciences by Dr. Tisdale, for 
Princeton University by Dr. Trowbridge, for Har- 
vard University by Dr. James H. Woods, for the 
Mellon Institute by Dr. Weidlein and for the Johns 
Hopkins University by myself. There was indeed 
a very long procession and many brought voluminous 
testimonials and unusual marks of their esteem.. 

When the last bearer of an address had given it 
into the hands of M. Painleve, he expressed in a most 
beautiful maimer the thanks of France and of French 
science to the sixty nations for their collaboration in 
paying honor to Berthelot. In continuing, he said, 
the organizers of the centenary celebration in desiring 
to prolong the work and hopes of the grand departed 
have requested the aid of all the world in a humane 
enterprise, the erection of a house of chemistry, open 
to investigators of all countries and of all origins, 
where all might assemble and discuss freely their doc- 
trines and find there collected the documents pertain- 
ing to every chemical question wMch might engage 
their attention. 

In response to criticisms that had no doubt been 
brought to his attention, he said : 

Have I need to rectify certain interpretations, cer- 
tain misunderstandings which this generous project has 
provoked f Has one not accused the initiators of pre- 
tending to impose upon the development of chemistry a 
sort of domination wMch will be exercised by the 
medium of the center thus created? Ah! in what brain 
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of aji infant could have been bom this ambition of 
greatness, which would have been the laughing stock of 
the scientific world if ever it had been conceived? The 
activity of the Maison de la Chimie will be more modest 
and otherwise fruitful. It will permit the doctrines, the 
theories, the schools the most diverse and the farthest 
separated, to know each other and to mix together for 
the greatest good of all, instead of inclosing themselves 
in an isolation resulting from ignorance and pride. 

The Maison de la Chimie will respond to the noble 
ideal of solidarity and will be at the same time a factor 
in scientific progress and the bringing together of 
peoples. It will recall to those who may forget, that 
chemistry is not a destructive force but a benefactress. 
Consecrated to the science which received so vigorous an 
impulse from him and to which he devoted his life, 
erected under his shield, the Maison de la Chimie will 
bear at its summit the name of Marcelin Berthelot. It 
is an honor of which he was worthy, and of a grander 
one he did not dream. 

The next morning at 10 o’clock a commemorative 
ceremony was held at the Pantheon. This magnificent 
buUding is the hall of fame of France and in it are 
interred the ashes of Marcelin Berthelot and his wife. 
Two addresses were given. The first of these was by 
the Prime Minister of France, M. Raymond Poincare, 
who is also a distingnished mathematician and a mem- 
ber of the institute. This address exhibited a detailed 
knowledge of Berthelot’s works, which would have 
done credit to a chemist. I regret that there is not 
time to quote it all because it exposes even more clearly 
than has been done by many of the chemists who have 
attempted it the brilliant researches of Berthelot. 
The portion referring to the Maison de la Chimie is, 
however, particularly beautiful and is as follows : 

In t-hi'S Maison which we are going to erect in honor 
and for the benefit of chemistry, the scientists of all 
lands will meet and learn to know each other better. 
They will find there a fireside where future civilization 
"will be elaborated. To the science which they will there 
serve together they will open each day a larger field of 
experiences. They will demand of it an increase of the 
productivity of the soil, the amelioration of the condi- 
tions of agriculture and enrichment of the countryside. 
They will command it to make nutrition more healthful 
and normal, they will make of it an auxiliary of medi- 
cine and pharmacy, the councilor of therapeutics and of 
the clinic, the enlightened collaborator of public hygiene. 
They will enlarge its industrial mission, open the factories 
to it, assign to it the task of remaking and coloring 
textiles, of composing essences and carburants, of aug- 
menting the general prosperity by the multiplication of 
indispensable products. 

Many times it has come to me, I conf ejs, to celebrate 
the disinterested character of science and even to extol 
r^earch where all thought of practical application is 
eliminated. I am aware that there is nothing more beau- 
tiful than the continued effort of a scientist who pursues 


the truth, without personal preoccupation and who ex- 
pects nothing from science but the satisfaction of culti- 
vating it. But a scientist has also the duty of being a 
citizen in his country and a man in humanity. He should 
not withdraw himself from the society which surrounds 
him. He should not turn from those who suffer and 
who hope. The Maison de la Chimie will have its 
windows on the people in the street and will not shut 
its doors either to misery or to suffering. It will not be 
the abode of silence and of solitary thought ; it will be 
the great workshop of life, of action, and of progress. 

The other address was given by M. G-allardo, the 
Mmister of Foreign Affairs of the Argentine Re- 
public, who responded in the name of the foreign del- 
egations. He extolled in the highest terms Berthelot’S' 
contributions to science and his noble character. 

The ceremonies were interspersed with music and 
the entire setting and decorations, consisting of a large 
background bearing the name of Berthelot and Hanked 
by two great illuminated torches, were most impres- 
sive. On leaving the Pantheon the delegates were 
transported in large motor cars to Vei^ailles, where a 
banquet of 1,200 covers was held in the hall of bat- 
tles of the palace and presided over by M. Horiot, 
Minister of Public Instruction in France. 

The response in the name of the foreign delegates 
was here given by Professor Ame Pictet, of Switzer- 
land. He expressed the gratitude felt by all towards 
French chemists and their government for the invita- 
tion to participate in the magnificent undertaking in 
honor of Berthelot. He expressed the sense of obliga- 
tion universally felt for the benefactions which have 
come to all feom the work of Berthelot. He called 
attention particularly to the fact that Berthelot had 
never drawn any personal benefit from Ms numerous 
discoveries. He likened Berthelot to a powerffil lamp, 
such as is erected in large cities at the intersection of 
streets, in such a manner that each of the different 
arteries and those who live and work or pass through 
them may be benefitted by the light given out. ^‘TMs 
is the idle wMdi Marcelin Berthelot has played in the 
great city of chemists. By the side, however, of the 
precious light there is a little free space, large enough 
that one has dreamed of constructing there a house, 
of wMeh the corner-stone will be laid to-morrow, A 
better location could not have been chosen. Placed 
thus in full light, situated at the extremity of the 
roads wMch converge toward it, this house will be 
seen by all. By all the arteries wMch lead to it will 
arrive the materials needed for its construction and 
later there will arrive those who will occupy tMs sanc- 
tuary of science.” Professor Pictet emphasized par- 
ticularly that all countries had responded to the ap- 
peal of French science and that the assemblage was 
truly intemaiional. This he considered a capital point 
and a precious guarantee of the feture of our i^- 
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ence. He concluded by saying, "I come in the name 
of all the foreign delegates to express to you our 
hopes for the success and prosperity of the future 
Maison de la Chimie.” 

M. Harriot then delivered a discourse which was 
frequently interrupted by the heartiest applause. He 
mentioned that of all the works of Berthelot, the most 
beautiful, without doubt, was his life. It abounded 
in seductive pictures. He referred to the comrade- 
ship between Berthelot and Renan, the great French 
writer and philosopher. His address described the 
work of Berthelot in the most poetical manner. It is 
remarkable that a person so occupied with the affairs 
of state as M. Herriot could have such a profound 
knowledge and appreciation of science. One of the 
most striking of his remarks was, “We thank him with 
respect for having proclaimed and demonstrated the 
candid sovereignty of the intelligence.” 

After the banquet the palace and gardens of Ver- 
sailles were visited by the del^ates and the grand 
fountains made to play especially for their pleasure. 

In the evening the delegates were entertained at a 
gala performance at the opera. 

The third day of the ceremonies, Wednesday, Octo- 
ber 26, began at 10 o’clock with the laying of the cor- 
ner-stone of the Maison de la Chimie. 

The site which has been donated by the French gov- 
ernment consists of a triangle bounded by the Avenue 
du President Wilson, the Avenue d’Jena and the Gar- 
dens of the Trocadero. The magnificent equestrian 
statue of George Washington is at the intersection of 
the two broad avenues. The beautiful Place des ^Itats 
Uuis is a short distance away and the palatial new 
embassy purchased by the United States is directly 
across the Avenue d’Jena from the site. In the mat- 
ter of the choice of a location a more delicate atten- 
tion to the United Stat^ could not have been shown. 
The site is one of the most beautiful in the world and 
it is certain that the magnificent building to be erected 
on it will constitute a monument to chemistry such as 
has not hitherto been conceived. 

The eermonies were dignified and impressive. The 
first addr^ was that of M. Donat Agache, president 
of the Sod^te de Chimie industridle, who spoke in 
the name of the French subsmbers. He emphasized 
jmrtieularly the profoxmdly useful character of the 
imdertaking. He pointed out that “In constructing 
the Maison de la Chimie, France sought no kind of 
h^:emony, mm scientific, but by the mutual aid and 
human collaboration in the domain of sdenee wishes 
to r^lize dream of Berthdot, that all the chemists 
of the world should unite their efforts and work to 
amdiorate the ecmdxtions of living, that thdr disoov^ 
erics should the phydeal efforts of work in the 

^ds, the mines wi factories, that their sdenee 


would not again seek to produce toxic gases or hor- 
rible explosives; the chemistry of war, which if we do 
not take care might destroy civilization itself; but 
the pacific bodies: fertilizers, colors, fats, rubber, 
oils, fuels, all of which produced in abundance would 
make life more comfortable.” 

The next speaker was M. Zumeta, Minister to 
France from Venezuela, who spoke in the name of the 
foreign subscribers. Among the thoughts to which 
he gave expression was that “We take part in the lay- 
ing of this first stone of a monument which is erected 
by the peoples of the earth, as an arch of alliance and 
as a fireside for investigators of all nations interested 
in the secrets of matter and desirous of unraveling 
them for the elevation, the glory and happiness of the 
human race.” He also pointed out that the great 
thinker who is the object of this commemoration con- 
densed in the most happy synthesis of his life the 
thought that “The triumph of science is to assure to 
men the maximum of morality and of happiness.” 

M. Ernst Cohen, president of the International 
Union of Pure and Applied Chemistry, said, “We 
other foreign chemists have been profoundly touched 
by these ceremonies. We will return to our countries 
persuaded that science is an endeavor essentially col- 
lective.” He then translated into several languages 
the words of Berthelot expressing this idea, and termi- 
nated by the hope that this noble thought of a French 
scientist might be engraved in our souls as well as on 
the fagade of the Maison de la Chimie. 

M. Jean Gerard, secretary of the Berthelot commit- 
tee, then read the list of subscriptions received from 
41 countries, showing a total of 15,538, 940 francs. 

M. Herriot in his final remarks thanked the donors 
and mentioned that international conciliations founded 
on science are in the image of those which Berthelot 
wished to see realized for the happiness of men. 
Chemistiy, he said, is an all-powerful science which 
even encircles the mystery of life. The advancement 
of chemistry is not an academic divertisement but 
the affirmation of the profound ties which unite 
peoples. He pointed out that this reunion in its sim- 
plicity marks a date in the history of humanity. It 
is an act of faith. 

Those present then gathered aroxmd the block of 
stone which was to he the first of the Maison de la 
Chimie and M. Herriot carefully sealed in it the iron 
box containing the manuscripts which, as said by a 
writer in one of the newspapers of Paris, would show 
to future generations that there was an hour when 
men swore to love each other. 

Following the laying of the corner-stone the dele- 
gates were invited to Chantilly for luncheon and a 
visit to the magnificent Chateau which is now the 
property of the Institute of France. The ceremonies 
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were brought to a close by a reception in the evening 
at the Elysee Palace tendered by M. Doumefgue, the 
President of France. 

In conclusion I regret to mention that the pleasure 
of the American delegates in their participation in 
the ceremonies was marred somewhat by the action 
which had been taken in September by the Council 
of the American Chemical Society in regard to the 
Maison de la Chimie. Although this was evidently 
based upon a misunderstanding, it was rightly re- 
garded as an unjust criticism of the project. The 
mistaken basis of that action was undoubtedly a con- 
fusion in the minds of some between the proposed 
International Office of Chemistry and the Maison de 
la Chimie. The two are not identical. 

Although from the American point of view there 
may be worthy arguments against participation in an 
international office of chemistry, there can certainly 
be no just criticism of the kind of Maison de la 
Chimie which is to be- erected in honor of Marcelin 
Berthelot. This, as repeatedly emphasized by its 
sponsors and many friends, is a beneficent enterprise 
having for its object the advancement of chemistry 
and the promotion of good-will between the nations 
of the world. 

Athebtoit SiarDELL 

Hygienic Laboratoey, 

Washington, B. C. 


SCIENTIFIC EVENTS 

AN INTERNATIONAL CONVENTION ON 
CANCER RESEARCH 

At the quarterly meeting of the grand council of 
the British Empire Cancer Campaign, held on Janu- 
ary 10, under the presidency of Sir John Bland- 
Sutton, it was announced that an International Con- 
vention on Cancer Research was being convened for 
next July in London, and that the Royal Society of 
Medicine had placed their headquarters at the dis- 
posal of the British Empire Cancer Campaign for the 
pui^oses of the meetings of the convention. Sir J, 
Bland-Sutton, past-president of the Royal College 
of Surgeons and vice-chairman of the campaign, has 
been appointed president of the convention. 

The London Times reports that the convention com- 
mittee, charged with the arrangements, informed the 
grand council that the work of the convention would 
be divided into the following sections: Pathological, 
diagnosis, medical treatment, surgical treatment, 
radiological treatment and public health and statis- 
tics. Chairmen had been appointed for some of these 
sections: Sir Thomas Horder, with Sir W i lli a m Will- 
eox as vice-chairman, of diagnosis section; Profesor 
Lazarus-Barlow, pathological section; Sir Charles 


Gordon- Watson, surgical treatment section; Professor 
Sidney Russ, "with Dr. Robert Ejaox as vice-chairman, 
radiological treatment section, and Lieutenant-Colonel 
F. E. Fremantle, public health and statistics section. 

Invitations are being sent to all parts of the world 
to those whose names are closely associated with mod- 
em research into the cancer problem, and all the uni- 
versities and medical schools of the United Kingdom 
will be invited to send delegates to the convention. 
The chairman of the convention committee, Mr. J. P. 
Lockhart-Mummery, reported that Sir Richard Gar- 
ton, chairman of the finance committee, was making a 
generous donation towards the expenses of the con- 
vention and that no part of the campaign’s funds 
would be used in connection with it. 

Sir Richard Garton, in submitting the report of the 
finance committee, announced that a trust fund had 
been created by the executors of the late Mr. William 
Johnston, of Liverpool, to he known as '‘‘the Aileen 
Congreve Memorial Fund,” which amounted to a sum 
of £18,147. Of this amount £16,000 will become a 
permanent trust, the interest on it being applied to 
cancer research work in Liverpool, through the scien- 
tific committee set up in connection with the Lan- 
cashire, Cheshire and North Wales Council of the 
British Empire Cancer Campaign, now in process of 
formation. The chairman of the finance committee 
also reported that an anonymous donation of £10,000 
had been received by the campaign through Sir Basil 
Mayhew, auditor to the campaign, and that the in- 
terest on such fund would be available for the general 
research work fund of the campaign. 

THE PROPOSED PAN-AMERICAN 
GEODETIC INSTITUTE 

The Mexican delegation to the Pan-American Con- 
ference has submitted a plan for the organization of 
a Pan-American Geodetic Institute. 

In a review of the history of the science of geog- 
raphy the Mexican delegation introduced a report pre- 
pared by the department of agriculture and public 
works of the government of Mexico in which great 
emphasis is placed on the fact that the existing world 
geographical institution, known as the Intematioiial 
Council of Investigators, does not suffitee for solution 
of the localized problems of America. 

Functions of the proposed institute, the location of 
which is to be later decided by the nations, are de- 
tailed as follows : 

1. The coordination, distribution and propagation of 
geographical studies in American statea 

2. It shall serve as an organization of cooperation 
among the geograpMeal institute of Amexit^ in order bj 
facilitate the study of geographical proHems. 

3. It shah carry but and <a>ordlnate invesiagatioiEkS call- 
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ing for the cooperation of several countries and control 
of scientific investigations. 

4. It shall l>e entrosted with the pnblication of aU re- 
ports ordered by the American states. 

5. It shall participate in the study of frontiers, in 
order to facilitate the acceptance of the natural nature 
of a geographical character and serve as an intermediary 
between American states for a better understanding be- 
tween them. 

6. It shall be in charge of the formation of an archive 
comprising maps of the entire American continent, classi- 
fied by countries as well as by libraries, containing all the 
geographical works published by American states. 

The plan was later approved by the Pan-American 
conference in plenary session. It proposes an am- 
bitions central organization in an American capital 
to be chosen by lot, with affiliated organizations in all 
new world republics contributing to its store of knowl- 
edge. 

Each government would appomt one member who 
shall have been an active geographer in the service of 
his country. The number of votes appertaining to 
each delegate and the quotas due from each country 
for the maintenance of the institute would both be 
computed on the basis of population of each repubHe 
compared to the total population of all the nations 
represented. 

NEW BUILDING FOR THE YALE SCHOOL 
OF MEDICINE 

Plans for a new bnildmg for the Yale School of 
Medicine, costing $1,250,000 and consisting of an ad- 
dition to the Anthony N. Brady memorial laboratory, 
have been annoimced at the university. The entire 
cost will be met by the General Education Board. 

The construction began several months ago and it 
is now expected that the building wili be completed 
by the beginning of the next school year. The total 
capacity is 1,600,000 cubic feet, which is 20 per cent, 
larger than the Sterling Hall of Medicine, which was 
built a few y^trs ago. 

The new building, at the comer of Cedar Street 
and Congre^ Avenue, is joined with the administra- 
tion building of the New Haven General Hospital by 
a covered archway. Together with the existing wing 
of the Anthony N. Brady laboratory, built in 1917, 
the new bnildmg has a total cubic capacity of 2,200,- 
000 cubic feet 

The ground fioor of the Brady laboratory, which 
will be the entrance door for students and workers in 
the new building, will be given over to locker and 
rest rooms. The first floor of the Brady laboratory 
will be occupied by the school of nursing for its ad- 
ministrative offices and classrooms. 

The ground floor of the new Cedar Street wing, as 


well as that of the Congress Avenue wing, will be 
devoted to technical procedures essential for the work 
in the laboratory. Among these are the surgical 
pathology activities and a large well-equipped photo- 
graphic establishment. 

The first floor of the new w’ing on Cedar Street, as 
well as on Congress Avenue, and the second floor of 
the Congress Avenue wing are to be occupied by 
pathology. The whole of the second floor of the Cedar 
Street wdng will be occupied by the department of 
public health, headed by Professor C.-E. A. Winslow. 
On the third floor of both the old and new wings on 
Cedar Street and the whole of the Congress Avenue 
wiog on this floor will be located all of the university’s 
activities in bacteriology. 

The fourth floor of the Cedar Street whig contains 
a dormitory suite for the use of the staff in pathology 
and bacteriology, so that these men may be available 
at all times, not only to conduct time-consuming in- 
vestigations, but also for emergency service, which 
their particular departments are frequently called 
upon to render. 

THE 1929 BUDGET OF THE U. S. DEPART- . 

MENT OF AGRICULTURE 

The budget for the fiscal year 1929, transmitted by 
the president to congress on December 7, recommends 
total appropriations of $142,753,229 for the work of 
the U. S. Department of Agriculture for all purposes, 
including $77,500,000 for road construction. Items 
for which increases are allowed total $3,714,679, this 
figure being offset by reductions in other items aggre- 
gating $824,439. The budget recommends that $150,- 
000 of the balance remaining from the $10,000,000 
corn-borer control fund, provided by the act of Feb- 
ruary 23, 1927, be made available for a special re- 
search program designed to assist in meeting the situ- 
ation arising out of the com-borer infestation. In- 
cluding the special fund for research in relation to 
the com-borer situation, about $1,300,000 of the in- 
crease included in the budget is for research work by 
the Department of Agriculture. 

An increase of $480,000 is recommended in the 
funds authorized by the Purnell Act for payments to 
the state experiment stations for agricultural re- 
search, or $10,000 additional for each of the 48 states, 
making a total of $3,840,000 to be available during 
1929 for this purpose under the Hatch, Adams and 
Purnell Acts. An increase of $41,256 is recommended 
for extending the research work of the Bureau of 
Dairy Industry. Increases in several of the subap- 
propriations of the Bureau of Animal Industry, ag- 
gr^ating $120,620, are recommended to provide for 
adjustments in the compensation of field veterinarians. 
A net increase of $495,180 is included for forestry, 
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including $200,000 for cooperation with states in fixe 
suppression on state and privately owned timber- 
lands, under the terms of the Clarke-MeNary refor- 
estation act. For effectively meeting the menace to 
the southern fruit industry presented by the occur- 
rence of the Mexican fruit worm in Texas, the bud- 
get includes $34,100 for researches on this insect and 
$100,000 for control operations. An increase of $68,- 
220 is included for developing and extending the agri- 
cultural outlook work, including researches on the 
fundamental economic principles underlying produc- 
tion and marketing, with a view to adjusting produc- 
tion to probable demand for farm products. For 
farther developing the cooperative marketing work of 
the department an increase of $39,560 is provided. 
To further carry out the provisions of the act of 
March 3, 1927, authorizing the collection of statistics 
of the grade and staple length of cotton, an increase 
of $335,000 is included. An additional $34,820 is 
recommended for strengthening the port and border 
inspection in connection with the plant quarantine 
act, and $50,000 is provided for the control of pink 
bollworm of cotton in Arizona and New Mexico. For 
enforcing the milk import act of February 15, 1927, 
and the caustic poison act of March 4, 1927, $50,000 
and $25,000, respectively, are recommended. 

The budget recommends the creation of a unit in 
the department to be known as the plant quarantine 
and control administration, and the consolidation 
thereunder of all the regulatory and control activities 
affecting plants and plant products now conducted 
under the Federal Horticultural Board, the Bureau 
of Entomology and, to a slight extent, the Bureau of 
Plant Industiy, The Bureau of Entomology, tiros 
relieved from regulatory and control duties, will con- 
fine its activities to insect research projects, which 
present many pressing problems requiring attention, 
the solution of which, it is believed, will be materially 
advanced under the new arrangement. 


SCIENTIFIC NOTES AND NEWS 

The great Dutch mathematical physicist, Hendrik 
Antoon Lorentz, bom in 1853 and appointed professor 
in the University of Leyden in 1878, died, according 
to a cablegram from Holland, on February 5. The 
death of Professor Lorentz was reported by cable to 
the newspapers as the issue of Soiekce for last week 
was going to press and unfortunate errors in the 
notice were reproduced, the proof not having been 
read by the editor. 

The Ajnerican Society of Swedish Engineers has 
presented to Dr. E. F. W, Alexanderson, consulting 
engineer of the General Electric Company, the John 
Ericsson Medal for achievement in electrical engineer- 


ing. The presentation was made at a dinner in 
Brooklyn on February IL 

Professor William Berrymans Scott, oldest active 
professor in Princeton University, celebrated his 
seventieth birthday on February 12. In recognition 
of Dr. Scott’s service to education and particularly 
to geological research, a dinner was given to him at 
the Nassau Club. Dr, Henry Fairfield Osborn, a 
former associate of Professor Scott at Princeton, was 
chairman of the committee which arranged for the 
dinner. 

Professor Wheeler P. Davey, vice-dean of the 
school of chemistry and physics at the Pennsylvania 
State College, has been elected a fellow of the Insti- 
tute of Physics of London. 

The Cameron Prize, awarded by the University of 
Edinburgh to a person who, in the course of the five 
years immediately preceding, has made any highly im- 
portant and valuable addition to practical thera- 
peutics, has been awarded to Professor C. Levaditi, of 
the Pasteur Institute, Paris, for his work on the 
chemotherapy of syphilis and his other contributions 
to our knowledge of microbiology. 

The Reale Accademia dei lincei has elected Pro- 
fessor Giovanni Georgi, of the University of Cagliari, 
a correspondent in the section of mechanics, and Pro- 
fessor N. E. Norland, of the University of Copen- 
hagen, a foreign member in the section of mathe- 
matics. 

At the recent quarterly meeting of the council of 
the Royal College of Veterinary Surgeons, the 
diploma of honorary associate was conferred on Sir 
John McFadyean, late principal and dean of the 
Royal Veterinary College, London. 

A GOLD medal has been awarded by the school of 
industrial art of the Pennsylvania Museum to Nicola 
D’Aseenzo, worker in stained glass. The presentation 
was made on the fiftieth anniversary of the founding 
of the school. This is the first year that the medal 
has been offered. 

Previous to his recent return to the United States 
from China, Dr. Henry S. Houghton, dean of the 
State University of Iowa College of Medicine, was 
decorated with the Order of Chia Ho Chang for out- 
standing service in medical work in China. Dr. 
Houghton was presented at this time with a silver 
bowl inscribed with the names of the staff of the 
Peking Union Medical College, with which he had be€aa 
connected for about nine years. 

Professor Roswell C. Gibbs, profes^r of ph^mics 
at Cornell Universily, has been elected president of 
PM Kappa PM, national honorary scholastic society* 
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Db, Bashfoed Dea^, professor of zoology in Co- 
lumbia University and professor of fine arts in New 
York University, bas resigned bis curatorsbip of tbe 
department of arms and armor of the Metropolitan 
Museum of Art and bas been elected a trustee to fill 
tbe vacancy caused by tbe death of Harry Payne 
Whitney. 

Bb. George R. Minot, professor of clinical medi- 
cine at Harvard University, bas been chosen to suc- 
ceed tbe late Dr. Francis W. Peabody as director of 
tbe Thorndike Research Laboratory of tbe Boston 
City Hospital. 

Edmund Heller, formerly on tbe staff of tbe Field 
Museum of Natural History, of Chicago, bas been ap- 
pointed director of tbe Milwaukee Zoological Park. 

Carl Richter bas been appointed curator of zool- 
ogy at tbe Chamberlain Memorial Museum, Three 
Oaks, Michigan. 

George A. Olson, agricultural director of Tbe 
Gjijsum Industries, Chicago, bas resigned. Previous 
b) going to Chicago, Mr. Olson, was in charge of 
chemistry at tbe Washington Agricnltural Experi- 
ment Station. 

Arthur W. Gray bas resigned as physicist of tbe 
Calco Chemical Company to become vice-president 
and director of research of Dielectric Products, Inc. 

Dr. A. W. Miller, for tbe last ten years chief of 
tbe field-inspection division of tbe U. S. Bureau of 
Animal Industry, bas been selected by Secretary Jar- 
dine to fiill tbe position recently made vacant by the 
resignation of John T. Caine, 3rd, who was ebief of 
tbe packers and stockyards division of tbe bureau. 

Dr. Ethel Dreveb Simpson, of tbe Cornell Medi- 
cal College in Ithaca, who bas been granted a Na- 
tional Eeseareb Fellowship in Medicine, is tbe daugh- 
ter of tbe late Sutherland Simpson, professor of 
pbysiolc^ in Cornell University, and is to continue 
tbe research^ she b^n with her father under tbe 
direction of Dr. John Tait, professor of physiology 
in McGill University, Montreal. 

Nature states that, in consequence of tbe increased 
activity in oil-field investigation in Australia, and fol- 
lowing the appointment of Dr. W. G. Woolnougb as 
commonwealth geological adviser, tbe services of Mr. 
Frederick Chapman, of tbe British National Museum, 
have been lent to tbe commonwealth for a year as 
government paleontolc^ist. 

Sib James Colquhouk Irvinei, principal and vice- 
ebancelior of tbe University of St. Andrews, Scot- 
land, bas accepted an invitation to take a leading part 
in tbe Insiitute of Chemistry of tbe Chem- 

ical Society which meets in Evanston, Hlibois, from 


July 23 to August 18, 1928. Sir James was tbe prin- 
cipal European guest at tbe chemical sessions of tbe 
Institute of Politics at Williamstown iu 1926, when tbe 
idea of an Institute of Chemistry was first conceived. 

Professor Constantin Caratheodory, of the Uni- 
versity of Munich, who is visiting tbe United States 
as tbe first visiting lecturer of tbe American Mathe- 
matical Society, bas completed a series of lectures at a 
number of American universities. Professor Cara- 
tbeodory is now in residence at Harvard University. 
Arrangements for additional lectures will be an- 
nounced later. 

Dr. Paul Alexandroff, of Moscow, and Dr. Heinze 
Hopf, of Berlin, have been granted International Edu- 
cation Board fellowships for 1927-28, for tbe purpose 
of becoming acquainted with tbe work of American 
mathematicians in tbe field of analysis situs. They 
are studying at Princeton and Harvard. 

Dr. D. C. Carpenter, associate in research chem- 
istry at tbe New York State Agricultural Station, bas 
been granted a year’s leave of absence for study 
in tbe laboratory of Dr. T. Svedberg, at tbe Uni- 
versity of Upsala. Dr. Carpenter is traveling under 
tbe auspices of tbe International Education Board, 
and will visit laboratories in Copenhagen, Berlin, 
Leipzig, Halle, Stuttgart, Munich and Vienna. 

Professor Thomas F. Cooke, of tbe department 
of physics of tbe University of Buffalo, and Mrs. 
Cooke sailed on January 21 from New York for tbe 
Mediterranean. They will spend tbe remainder of tbe 
year in study and travel in Europe. 

Dr. Wm. H. Taliaferro, professor of parasitology 
in the University of Chicago, arrived in San Juan, 
Porto Rico, on January 9, where be will be tbe guest 
of tbe University of Porto Rico, until bis return to 
tbe United States about April 1. He will give a 
course in protozoology at tbe school of tropical medi- 
cine, San Juan, and will carry on immunological 
studies in malaria and other parasitic diseases. 

Dr. Mary W. Calkens, professor of psychology in 
Wellesley College, during December gave two lectures 
at Bedford College, University of London, on “Con- 
ceptions of Meaning” and ^^Tbe Nature and Types of 
Value.” Dr. Calkins also read a paper before tbe 
British Psychological Society on “Self Psychology.” 

Professor Paul Walden, of tbe Universiiy of Ros- 
tock, gave a lecture at Harvard University, February 
8, on “Tbe Walden Inversion.” 

Dr, Dayton C. Miller, professor of physics in tbe 
Case School of Applied Science, addressed tbe Wash- 
ington Academy of Sciences, February 16, on “Photo- 
graphing and Analyzing Sound Waves.” 

Ac(X>bding to Popular Astronompf Professor Fred- 
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erick Sloemn, director of tlie Van Yleck Observatory, 
has accepted an invitation this year to give the lec- 
tures which have become an annual feature for the 
people in Miami, Florida. The lectures are given 
under the auspices of the Southern Cross Observatory. 

Db. Bailey Willis, president of the Geological 
Society of America, lectured at Ohio State University 
on February 3 on the subject “Earthquakes.’’ The 
lecture was under the joint auspices of the graduate 
school and the society of the Sigma Xi. In the after- 
noon Dr. Willis spoke before the seminar of the de- 
partment of geology on “Some Aspects of the Earth’s 
Dynamics.” 

Dr, Johh C. Hemmetee, professor of clinical medi- 
cine in the Johns Hopkins University, spoke at a 
meeting of the History of Ideas Club, Baltimore, on 
February 14 on “The Prerequisites to a Philosophy of 
History.” 

L. J. R. Holst, vice-president of Brock and Wey- 
mouth, Inc., Philadelphia, will lecture before the 
Franklin Institute on February 23 on “Topography 
from the Air.” 

Db. HjsuRY Laubens, professor of physiology in 
Tulane University, lectured before the chapters of 
Sigma Xi at the University of Missouri and the Uni- 
versity of Kansas recently on “The Physiological 
Action of Radiant Energy.” 

Professor Lawrence J. Henderson, of the depart- 
ment of physiology at Harvard University, delivered 
an address before the Royal Canadian Institute, To- 
ronto, January 28, on the subject “Physical Chem- 
istry of the Blood.” 

The presidential address of Dr. Eugene L. Opie, 
before the Pathological Society of Philadelphia, was 
given on January 12, on “Experimental Production of 
Leukemia and Related Conditions.” 

Dr. Tobias Dantzig, professor of mathematics at 
the University of Maryland, is conducting a course in 
advanced mathematies for physicists and chemists at 
the U. S. Bureau of Standards during the present 
academic year. 

Dr. Ross A. Gortkeb, head of the department of 
biochemistry at the University of Minnesota, recently 
delivered a series of four lectures under the auspices 
of the graduate school and the plant institute at the 
Ohio State University. The subjects follow: “Pro- 
teins in the Lyotropic Series,” “CoUoid Chemistry in 
Relation to Vital Phenomena,” “Certain Eleetro- 
Mnetic Properties of Colloid Systems and Their In- 
■fiuenee on Colloid Behavior,” and “Chemieai Problems 
^Invoived in Flour Strength.” 


Dr. Ales BfeDMCBZA, of the U. S. National Museum, 
Washington, D. C., lectured in Chicago on January 
24, before the Chicago Chapter of the Sigma Xi, on 
“The Glacial Age and its Relation to Man”; on Jan- 
uary 25 and 26 at the University of Chicago, on 
“Origin and Evolution of Man in the light of the 
Latest Knowledge” and “The Lessons of Human Evo- 
lution”; on January 27 before the downtown science 
group on “Human Evolution — ^Past, Present and Fu- 
ture.” 

The Portland Academy of Medicine has recently 
been addressed by Dr. Corneille Heymans, University 
of Ghent, upon “Contributions to the Physiology and 
Pharmacology of the Vagus and Respiratory Centers,” 
by Dr. T. Wingate Todd, Western Reserve University, 
concerning “The Bowels of the Profession,” by Dr. 
Arthur L. Bloomfield, of Stanford University, upon 
Ms “Observations on the Composition of the Gastric 
Juice and the Mechanism of its Secretion,” and by Dr. 
Moritz Weber, of the Hooper Foundation for Medical 
Research, on “Osteodystrophia Fibrosa: Clinical and 
Pathological Aspects, Etiology and Experimental Re- 
production.” 

Dr. E. Sghrodinger, who recently visited the United 
States, is to lecture in London on wave mechanics at 
the invitation of the Royal Institution. It has been 
arranged provisionally that the lectures shall be given 
on March 5, 7, 12 and 14. 

On November 21, 1927, the memory of Reginald 
Somers Cocks, who for twenty years occupied the 
Richardson chair of botany at Tulane University, was 
honored when a bronze tablet was unveiled in the 
botany laboratory in the science building. 

Dr. William C. L. Eglin, vice-president of the 
Philadelphia Electric Company and president of the 
Franklin Institute, died on February 7, aged fifty- 
eight years. 

Dr. George Eric Simpson, of the department of 
physiological chemistry at the Universiiy of Pennsyl- 
vania, died on December 23 at the age of thirty-nine 
years. 

Professor James Locke, at one time professor of 
chemistry at the Massachusetts Institute of Technol- 
ogy, died on Pebmaxy 11 at the age of fifty-eight 
years. 

Mbs. Flora Wambaugh Patterson, formerly my- 
oologist in charge of the pathological <K5lleetionSy 
U, S. Bureau of Plant Industry, died on Febmary 5, 
aged eighty-one years. Mrs. Patterson retied jErom 
the bureau in 192S after a period of twenty-sevmi 
years. 
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William Wallace Patke, of the observatory of 
the National Watch Company, Elgin, 111., and founder 
of Popular Astrommyj died on January 29, aged 
ninety-one years. 

Be. TRCMAir W, Brophy, well-known oral surgeon 
of Chicago, died on February 4, in his eightieth 
year. 

yature announces the deaths of Sir Byce Buck- 
worth, formerly president of the Clinical Society of 
London from 1891 until 1893 and foreign correspon- 
dent of the Paris Academy of Medicine, on January 
2D, aged eighty-seven years; Surgeon Rear-Admiral 
Sir Percy Bassett-Smith, a past president of the 
Royal Society of Tropical Medicine and Hygiene, on 
Becember 29 at the age of sixty-six years, and Pro- 
fessor C. Biener, professor of paleontology in the 
University of Vienna, well known as the editor of the 
^^Fossilium Catalogus,’^ on January 6, aged sixty-five 
years. 

The Helminthological Society of Washington has 
passed the following minute: “The Helminthological 
Society learns with profound regret of the death of 
Professor Francesco Saverio Monticelli, a foreign 
corresponding member of this society since 1911. His 
election among the first group of twenty foreign 
parasitologists was a recognition of his distinguished 
achievements, now extending over forty years. He 
has joined the illnstrions group of Blanchard, Ijima, 
Linstow, Looss, Lnehe, Manson, Parona and Shipley, 
elected at the same time and now passed away. His 
work remains as the scientist's most fitting memorial 
and will long perpetuate his memoiy. This society 
laments his passing while at the same time it pays 
tribute to his worth and accomplishments. No better 
monument could a man have than that posterity re- 
member his as a life well spent in the advancement of 
human knowledge/' 

The nineteenth annual meeting of the Paleontolog- 
ical Society held at Cleveland, Ohio, from Becember 
29 to 31, had the largest attendance and the largest 
election of new membei^ in its history, TYiaKTi g the 
total nnmber of members in this affiliated branch of 
the Geological Society of America now 322. Twenty- 
one papers were delivered and the presidential address 
by Professor W. A. Parks on “Some Reflections on 
Paleontology'' was given in joint session with the Geo- 
logical Society of America. The foRowing officers 
were elected for the year 1928: President, A. F. 
Foerste, Dayton, Ohio; first vice-president, M. Q. 
Mehl, Columbia, Missouri; second vice-president, E. R, 
Cumings, Bloomington, Indiana; third vice-president, 
G, R. Wieland, New Haven, Conn.; secretaary, R. S. 
Bassler, Washington, B. ireamrer, Carl 0. Bun- 


bar, New Haven, Conn.; editor, Walter Granger, New 
York City. 

The 226th meeting of the northeastern section of 
the American Chemical Society was held on February 
10, in Boston. The meeting was devoted to a discus- 
sion of the measurement of hydrogen ion concentra- 
tion. Br. William M. Clark, professor of physio- 
logical chemistry, the Johns Hopkins Medical School, 
read a paper on “Oxidation and Reduction," and gave 
an account of his studies of oxidation-reduction equi- 
librium in systems of dyes made by the potentiometer. 
Br. W. A. Taylor, president of the LaMotte Chemical 
Products Company, Baltimore, Md., discussed the 
colorimetric method of “Hydrogen Ion Control in In- 
dustrial Processes," Olustrating by experiments based 
on a color method devised by himself and his asso- 
ciates. 

The spring meeting of the American Society of 
Mechanical Engineers is to be held in Pittsburgh from 
May 14 to 17. The technical program has been com- 
pleted and the manuscripts for the papers are ex- 
pected to be in hand by March 1 so that they may be 
printed and distributed in advance of the meeting. 
Special sessions will be devoted to the iron and steel 
industry, the glass industry and the ceramics industry. 
In addition, the fuels, power, materials handling, ma- 
chine shop practice, railroad and hydraulics divisions 
will sponsor sessions. There will be another group of 
sessions centering around the division of applied 
mechanics and the special research committee of 
mechanical springs. 

EiiEGTRiCAL engineers in New York and London 
planned to hold a joint meeting on February 16 
through the use of two-way radio communication 
across the Atlantic. Programs of the American Insti- 
tute of Electrical Engineers and the British Institute 
of Electrical Engineers were to be exchanged. The 
American Institute opened its meeting in New York 
on February 13. 

The invitation extended by the University of Vir- 
ginia to the eastern section of the Seismologieal So- 
ciety of America to hold their third annual meeting 
at that institution has been accepted by the executive 
committee on behalf of the section. The exact date 
has not been arranged. 

The Anstogenic Association, an organization which 
has for its purpose the extension of human Me, and 
the development of leaders, with a view to improving 
the h u man race in the future, met for the first tiTTift 
on February 2, at the Union Club, New York, as 
guests of Wilham S. Moore. Br. C. Ward Crampton 
was chairman of the meeting. Among those who 
spoke were Professor James T. Shotwell and George 
Haven Putnam. 
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The fifteenth International Geological Congress ‘will 
be held in South Africa in 1929/ and the date of the 
inaugural meeting in Pretoria is to be during the fort- 
night following July 29. The special subjects pro- 
visionally proposed for discussion are: (a) magmatic 
differentiation; (b) pre-Pleistoeene glacial periods; 
and (c) the stratigraphy, paleontology, and world dis- 
tribution of the Karroo system. 

Geheral Umberto Kobile, designer, constructor 
and pilot of the airship Norge^ in which the expedi- 
tion of Captain Raoul Amundsen, lineoln Ellsworth 
and General Kobile voyaged from Spitzbergen to 
Alaska over the Korth Pole in 1926, has left for Ger- 
many and Russia to make final arrangements with the 
governments of those countries for the Italian airship 
expedition with which he proposes to make scientific 
studies in the polar regions this summer. It is re- 
ported that with the exception of mechanics the crew 
will be composed entirely of scientific men, who will 
take the observations which are the object of the ex- 
pedition. 

According to the ToHo correspondent of Indus- 
trial and Engineering Chemistry, more than five 
thousand engineers attended the first general meet- 
ing of the Kogakkai (the Engineering Society) on 
November 3 at the Tokyo Imperial University. 
The Kogakkai is made up of twelve technical 
societies, including those relating to mining, iron 
and steel, civil engineering, ordnance and explosives, 
shipbuilding, architecture, chemical industry, hygienic 
industry, electrical engineering, telegraphy and te- 
lephony, illuminating engineering and mechanical en- 
gineering. M. Okoehi, head of the Institute of Physi- 
cal and Chemical Research, gave an address on the 
fundamental industries. He selected the precision 
mechanical and the dye-stuff industries as types. Ad- 
dresses were given on the recent advances in twelve 
important industries by the representatives of the 
related societies. Y. Oshima, president of the Society 
of Chemical Industry, Japan, told of the recent prog- 
ress of chemical industry in Japan. On the two fol- 
lowing days, sectional meetings of each society were 
held and about one hundred and sixty papers were 
read, fourteen being those of the Society of Chemical 
Industry. Six popular lectures and one radio broad- 
casting were given. Factories and laboratories were 
open for inspection by attending members. The In- 
ternational Engineering Congress will be held in Tokyo 
in October, 1929, under the auspices of the Kogakkai. 
The congress proposes to discuss various engineermg 
problems for the promotion of international coopera- 
tion in the study of the engineering science in aH its 
branches. 

Agcobding to press reports the offer by the Gen- 


eral Education Board of the Rockefeller Foundation 
of $1,250,000 to aid the University of Minnesota in 
establishing a medical center on condition that the city 
of Alinneapolis build a general hospital adjacent to 
the university was definitely rejected on January 5, 
at a joint meeting of the public welfare committee 
of the city council and the committee of twenty-three 
representing the board of regents, the public welfare 
board, and the Hennepin County Medical Society. 

The Journal of the American Medical Association 
states that an allotment of $2,000 has been made by 
the U. S. Treasury Department of the public health 
service for the preparation of an exhibit to be used 
at the International Exhibition at Seville, Spain, that 
win be held in October, 1928. The U. S. Government 
is participating in this exposition, and all of the gov- 
ernment departments and bureaus will be represented. 
The exhibit of the public health service that is being 
prepared includes the subjects of smallpox vaccina- 
tion, venereal diseases, tularemia, safe water and other 
miscellaneous items. 

In connection with the seventy-fifth annual meet- 
ing of the American Society of Civil Engineers it 
was announced that Charles E. Fowler, consulting 
engineer of New York, had given the society a trust 
fund for the granting of annual awards and prizes 
for engineering work, the awards to be bestowed in 
memory of the donoris late mother. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Eight fellowships worth from $1,000 to $9,000 a 
year will be established at the New York Orthopedic 
Dispensary and Hospital from the income of a gift 
of more than $1,000,000 from the residuary estate of 
Mrs. John Innes Kane. Mrs. Kane^s wiU made be- 
quests of approximately $4,000,000, including two 
$500,000 gifts to Columbia Universily, and directed 
the executors to distribute the residuary estate among 
such groups as she might select during her own life- 
time, 

A GIFT of $2,500,000 for the study of Oriental art 
has been made by the estate of the late Charles M. 
Hall, of Oberlin, who acquired $45,000,000 by a 
process of refining aluminum, which he devised. An 
institution in Peking will be endowed under the di- 
rection of Harvard University and the University of 
Peking. 

Fire destroyed the main building of Yiilanova Col- 
lege, Philadelphia, on January 28, and seriously dam- 
aged the monastery, with a loss climated at $2,0(K^,- 
000. The chemical, physical and biolc^cal labora- 
tories were a total loss. 
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lo? is announced that the Cleveland Clinic Founda- 
tion will receive the $400,000 estate of the late Frank 
Billings on the death of his widow. 

St. Luke’s Hospital and Washington University, 
St. Louis, are named in the will of Edward Mallinck- 
rodt, chemical manufacturer, as preferred recipients 
of his estate, estimated at several millions, all of 
which he left to charity and education. 

The board of regents of the University of Michi- 
gan has authorized the establishment at the university 
of a department of graduate medicine, and has asked 
Dr. James D. Bruce to undertake its organization. 

Dr. Wiler Pekpield, assistant professor of sur- 
gery at Columbia University and neurological surgeon 
at the Presbyterian Hospital, has been appointed pro- 
fessor of neurological surgery at McGill University. 

Dr. Johh C. Forbes has been appointed clinical 
chemist for the three hospitals of the Medical Col- 
lege of Vn^inia. Dr. William B. Porter, professor 
of medicine, has instituted the new clinical chemistry 
laboratory with Dr. Sidney S. Negus, professor of 
chemistry, assisting in the details involved. 

Dr. Johk a. MoGeoch, of Washington University, 
has been appointed acting professor of psychology 
for the summer session of 1928 at the University of 
North Dakota. 

Dr. a, K. Macbeth, reader in chemistry at the 
University of Durham, has been appointed to the 
Angas chair of chemistry in the University of Ade- 
laide. 

Professor Jacob, of the University of Toulouse, 
has been appointed professor of geology at the Uni- 
versity of Paris. 

Professor Fosse, of Lille, has been appointed to 
take the place of the late Professor Simon in the de- 
partment of chemistry at the National Museum of 
Natural History at Paris. 


DISCUSSION AND CORRESPONDENCE 

APPLIED GEOPHYSICS 

At the present time that subject which may be 
termed pure geophysics is making, in some directions, 
rapid progress owing to the practical applications of 
geophysics to underground exploration. A financial 
magnate exclaimed to the writer in two consecutive 
sentences, ^Tt is impossible to know what is under- 
ground,” and “Any one who could tell what was un- 
derground would be worth millions upon millions.” 
I assured Mm that neither of these extreme views was 
true, and reminded him of X-rays, and of radio or 
wirel^ and of their successes in revealing the unsemi. 


An electro-magnetic explanation left him cold and 
weary, for finance, like government, is often in the 
hands of men extraordinarily ignorant of the world in 
which they live. They are, however, usually experts 
in arithmetic and human nature ! 

The geophysical methods employed are divided nat- 
urally into two groups. In the northern mining re- 
gions magnetic, electrical and electromagnetic methods 
prevail, and these regions are often hilly, rocky, moun- 
tainous. In the southern or Gulf of Mexico region, 
which is often flat, the underground irregularities — 
such as the salt domes on the flanks or tops of wMcb 
oil is often found — are sought for with seismic, gravi- 
tational, magnetic and recently with electrical methods. 

For* the guidance of those who are looking for 
further information the following references will be 
helpful. We are promised at an early date a transla- 
tion into English of Ambronn’s excellent treatise^ on 
geophysics. This is to be written up to date by the 
author, and to include a full bibliography. Most of 
our readers will already have read, with pleasure and 
interest, the recent report^ of Dr. Mason, president of 
CMcago University, which summarizes his investiga- 
tions in field and laboratory during the last four 
years. There is also a large five-volume treatise, four 
parts of which have appeared, “Lehrbuch der Geo- 
physik,” by Professor B. Gutenberg (Gebriider Born- 
traeger, Berlin). 

The U. S. Bureau of Mines at Washington has 
recently issued a small bulletin. Technical Paper 420, 
which gives a brief and concise summary, primarily 
intended for mining men, of the principles and meth- 
ods and apparatus available. It may be noted that in 
fig. 17 a battery appears to be giving an alternating 
current, owing to the omission from the diagram of a 
commutator which is, however, clearly mentioned in 
the text. Further criticism is not given here because 
the present writer and Ms colleague, Dr. D. A. Keys, 
are the authors. 

As regards electrical and electromagnetic methods 
it may now be fairly claimed that these have stood 
well the preliminary tests, and that next they must 
face the fiery ordeal of acMeving their actual purpose 
of discovering, in a useful manner, the conductors 
wMch are below the earth, and of discerning, as far 
as possible, their size, shape, depth and nature. This 
is a searching demand! Some ore bodies, such as zinc 
blende, do not conduct better than the rocks surround- 
ing them, and thus evade detection. Underground 
water may conduct sufficiently well to simulate an 
ore body, thus deceiving an enthusiast who would not 

i^^Methoden der Angewandten Geophysik,” Dr. Bich- 
ard Ambronn, Gottingen. (Theodor SteinkopfP, Dresden 
and Leipzig.) 

2 “Physic^ Exploration for Ores,^^ Dr. Max Mason. 
(Physical Exploration Corp., Ill Broadway, N. Y.) 
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be fooled by surface water. A thin rieb vein of 
wortbless pyrites might prove an exciting discovery, 
to a geophysicist, while the mine manager would view 
it with cold disdain. 

The fact, however, remains beyond a doubt that 
good conductors can be located underground by sev- 
eral different electrical and electromagnetic methods, 
while they could not be detected by magnetic methods, 
and that suitable schemes may, and probably will, 
prove to be of great service alike to mining men and 
to geologists. 

In games like golf and billiards, and in the more 
serious hazards of war by land or by sea, as much, or 
truly much more, depends on the man than upon the 
clubs, cue, weapons and ships — on the material things 
which he has at his disposal. For the expert and 
skilful man will insist on using to the utmost the very 
best, and on its maintenance at the very best. So too 
in geophysics a torsion balance, or a magnetometer, 
does not make a survey. These things are subsidiary 
to the skill and intelligence of the man who uses them, 
who understands their possibilities and limitations, 
who interprets their readings wisely. Since these 
things are true, the greatest country or state will 
always be that which develops most properly the real 
intelligence of its children and youth — always the sole 
greatest asset of any people. 

To return to our main subject — ^geophysical pros- 
pectors sometimes claim too much, mine managers 
often expect too much. Disappointment leads them to 
join the scoffers. That is not the road to progress! 
There must be mutual confidence and cooperation be- 
tween managers, engineers, geologists and physicists. 
So far none of them has proved infallible; all have 
to play the game of ^'blindman’s buff” or “hoodman 
blind.”/ All have to search with all the scientific aids 
possible. Diamond drills can not be used over the 
whole face of the earth. The day may come when 
the geologist will go before, and the geophysicists will 
follow after, next come the engineers with diamond 
drill, and behind them all the other men who, with joy 
and singing, will gather up most of the dollars. 

A. S. Eve 

McGill IjN'ivmsiTY 

THE MULTIPLE ORIGIN OF TUMORS 

Partly from clinical observation, partly from the 
intensive experimental work on neoplastic disease 
which has been carried on during the last quarter 
century, we now know of a considerable number of 
means by which tumors, particularly malignant 
tumors, may be artificially induced. These come- 
under several distinct categories. 

First, certain chemical irritants may induce them 
with some regularity. Coal tar applied to the skin 


over long periods of time, or injected into the tissues; 
indol; various arsenic compounds; and — a matter 
here of clinical observation — ^various aniline products 
— ^all have the effect of stimulating tissues to malig- 
nant hyperplasia, in some cases at least preceded by 
a period of benign overgrowth. 

Second, physical irritation, best manifested by long 
applications of the X-ray, has the same effect. Third, 
embryonal tissues introduced into the adult animal 
may in certain circumstances develop into malignant 
tumor; best, perhaps, when to the effect of transplan- 
tation is added the element of chemical irritation, as 
by coal tar or indol. Fourth, malignant tumors may 
develop, as shown by Maud Slye, purely on the basis 
of hereditary factors. We may have malignant 
tumors induced by certain nematode parasites, act- 
ing in a manner as yet not fully determined. And 
finally, rather recently it has been shown by Blumen- 
thal and his coworkers that in a certain proportion 
of human cancers B. tumefaciens may be isolated from 
the outskirts of the tumor. This, grown in pure cul- 
ture and inoculated into plants and certain animals, 
may cause what to all appearances are tumors in them. 
In the ease of the animal inoculations, sections show a 
fairly definite picture of malignant neoplastic growth, 
and on transfer to other animals of the same species 
the new growths behave like typical inoculable tumors. 
Of some significance in this connection is the fact 
that the organisms disappear in the later stages of 
the tumor, and in those resulting from transfer. 

Instead of being in ignorance of the causative 
factor of neoplastic growth, we are really in a position 
of embarrassment at having too many possible causes, 
and the real problem in connection with the etiology 
of tumors would appear to lie in the reconciling of 
these to a single common factor. That there is such 
a common factor can not be questioned; the entire 
picture of neoplastic disease, both benign and malig- 
nant, is too definite to permit doubt on that score. 
As a matter of fact, the nature of that factor is sho^vn 
in the histology of all tumors — it lies in their common 
possession of the property of more or less unrestricted 
growth — absolutely unrestricted in the case of the 
more malignant ones. 

Yiewed in this light, neoplastic proliferation must 
then be considered as a common type of reaction to a 
variety of causes — a, reaction characterized by the 
more or less complete suppression of the usual normal 
balanced cellular activities with a corresponding ac- 
centuation of the single activity of cellular multipli- 
cation. In the sense of being a reaction to injury, 
tumor development would then be simply a special 
type of inflanimatbry phenomenon— -one which is 
shown originally by the single cell or group of cells, 
as a result of which it loses its normal environmental 
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inhibitions and becomes capable of free and unlimited 
growth. 

If this view is right, then neoplasms, and especially 
malignant neoplasms, must be regarded as tissues 
which in response to a number of different irritants 
react by showing a release from the normal growth 
gradients which ordinarily regulate body structure. 
The real problem of cancer then becomes a study of 
these gradients, and from the therapeutic standpoint 
their reestablishment when once lost or the prevention 
of their loss. The present line of study, largely de- 
voted to the determination of the character of these 
irritants, will of course always be a matter of im- 
portance, but of secondary rather than primary grade. 

Some of our therapeutic measures in the control of 
cancer are already directed to the former end. The 
use of radium and the X-ray, for instance, is essen- 
tially an effort to accomplish two things which tend 
toward a reestablishment of lost gradient — ^the inhibi- 
tion through destruction — at best usually partial — of 
the unrestricted cell division, plus the stimulation of 
connective tissue growth to the point where this more 
nearly equals the proliferation rate of the tumor ceUs. 

It would seem no longer correct to speculate as to 
the ^^eause of cancer.'’ We would seem to have 
reached the point where it is necessary to recognize 
that there are a number of distinct causes, related 
only in the sense that they produce a common effect. 
Neoplasms then constitute an entity in the same sense 
that acute inflammation is an entity — a single type of 
reaction brought about by a variety of causes — and 
like that, an inflammatory process in that it is a re- 
action to injury. 

To prove this experimentally aside from the flnding 
of a still greater number of causative factors will be 
a difficult matter. One possible means would lie in 
the establishment of immunity, as to B, tumefaciens, 
and the demonstration that this immunity did not 
protect against other causes of cancer, as for instance, 
coal tar. 

H. E. Egobrs 

UNivnasiTY OF Nebraska 
O oiJGEGE of Medichte 

THE CUTICULA OF NEMATODES 

In an abstract published in the December, 1927, 
number of The J oufnal of Parasitology ^ on ^^The 
Cutieula of the Neamathelminthes,” Justus P. Mueller 
states that he has found the cutieula of Gordius and 
Macracanthoyhynchus to be chemically homogeneous 
and that of Ascaris to be separated into two chemi- 
cally distinct substances. All four substances are 
proteins of albtuninoid character, none related to 
chitin. The three substances found in Ascaris and 
Gordius are fairly similar, while that of the acantho- 


eephala is different. He states that he does not agree 
with me {Camallanus americanus, nov. spec. Trans, 
Amer, Microsc, Soc,, 1919, 38 : 49-170) in calling the 
substance in Ascaris eomein, and states I was in error 
because of incorrectly translating Eeichard. 

Since the abstract does not call attention to the 
point I was attempting to make in my study, it would 
leave in the minds of those not familiar with the 
facts an incorrect idea. In, the first place my error, 
for which I apologize, was due to my misconstruing 
the force of the subtitles of Eeichard's paper; I 
thought at that time the heading ^'Comein" was in- 
tended to refer to the cutieula of worms and my error 
was not one of translation. The whole purpose of 
my contribution was to show that the cutieula of 
nematodes was not chitin but was a protein of albumi- 
noid nature. In this I am glad to see that Mueller 
agrees. Comein is also an albuminoid. I had been 
taught and had read in many commonly used texts, 
in the article written on nematoda for the Encyclo- 
pedia Britannica by Shipley and Beddard and in 
articles on nematodes by such men as Eansom, Hall 
and Ward that the cutieula of nematodes was chiti- 
nous. Indeed some zoologists, as proof of the sup- 
posed relation of worms and arthropods, stated that 
both had chitinous covering. As pointed out in my 
paper, Leuckart was undoubtedly responsible for the 
misconception, although he knew that the two cover- 
ings were fundamentally different. In spite of the fact 
that men as far back as Lassaigne (1843) pointed 
out the difference in the cutieula of Ascaris and the 
chitin described by Odier, authors still referred to the 
covering of nematodes as chitinous. My study was 
undertaken to show conclusively the differences in 
the structures. I concluded that the cutieula of 
nematodes was composed of a protein of the albumi- 
noid type, closely related to connective and supportive 
tissue and unrelated to chitin. In this I carried on 
further the work of Eeichard and agreed with him in 
his work, but incorrectly stated that he called the sub- 
stance comein. 

Mueller states that he has for the first time cor- 
rectly analyzed this material, basing his statement on 
the fact that he analyzed the two parts separately, 
unless he means to imply that the actual analysis of 
all other authors was erroneous. The former state- 
ment depends on the point of view. By his own 
statement the two parts form the cutieula; therefore 
to analyze them together would certainly constitute a 
true analysis of the cutieula, just as, in analyzing the 
liver or spleen, one does not separate them into their 
many components. Eeichard called attention to cer- 
. tain physical and chemical differences in two layers 
of Ascaris and I described four layers for Camallanus. 
Others have subdivided the cutieula of nematodes into 
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different layers, and in partly dried material one is 
often able to strip off several layers. Mueller’s state- 
ment that the cuticular layers of Ascaris are ^^fairly 
similar” leads me to hope that his analysis may be 
regarded as in a general way confirming my own. 

It is interesting to note that Ward states in his 
chapter on Parasitic Worms (Ward and Whipple, 
^^Fresh Water Biolog 3 r”*) in discussing the cuticula 
of nematodes that ‘^it has been correctly designated 
as cornein by Reichard.” Since no reference to my 
incorrect statement is made in this text book it may 
be inferred that Ward also was misled by the subtitles. 

Thomas B. Magath 

Mato Ci^mic, 

Rochester, Minnesota 

AN UNUSUAL ATMOSPHERIC 
PHENOMENON 

On the morning of December 14 a rather unusual 
atmospheric phenomenon, the so-called circumzenithal 
are, was observed at Brunswick, Me. It had the 
form of a bright rainbow-like arc about 90 degrees in 
extent with its center of curvature approximately at 
the zenith. The colors were much more clearly de- 
fined than in the ordinary rainbow, the red being at 
the outer edge of the arc and the violet at the inner. 
The are extended in azimuth roughly from west to 
south. When the phenomenon first appeared the sun 
was at an altitude of some 20 degrees, and the edge 
of the arc at about 70 degrees. The are remained 
visible for about half an hour. The weather at the 
time was clearing, and low lying fog clouds moving 
from north to south partially obscured the sun al- 
though blue sky was visible near the zenith. The sur- 
face temperature was slightly above freezing. 

The phenomenon just described while rare is not 
unknown. It may be explained by the refraction of 
the sun’s rays in passing through columnar snow 
crystals with tabular caps, the crystals acting as right 
prisms. A detailed explanation of the circumzenithal 
arc is given by Humphreys in 'Thysics of the Air,” 
p. 511. The striking feature of this particular occur- 
rence of it was its duration. As generally observed it 
has lasted only about five minutes, while in this in- 
stance it was distinctly visible for a full half hour. 

Boyd W. Bartlett 

Bowboin College 

PSYCHO-ENDOCRINOLOGY 

New words are sometimes as important events in 
history of science as new discoveries. For the word 
means the crystallization of a new concept. And the 
crystallization of a new concept means the attain- 
ment of one of the ideals of science; the correlation 


of the relationships of hitherto unrelated observations 
and findings. Such new concepts are valuable not 
only for classification of the activities of the worker 
in science in the past, but also for orientation towards 
the problems and methods of the future. 

Accumulating information during the past fifty 
years has pointed to an importance of the endocrine 
glands for the problems of the science of psychology. 
Whether that science be looked upon as the study and 
control of consciousness or whether it be looked upon 
as the study and control of the behavior of an organ- 
ism as a whole reacting to an environment makes no 
difference. From either viewpoint, evidence has accu- 
mulated that the endocrine glands, modifying condi- 
tions in the organism in general and in the nervous 
system in particular, are of the utmost significance for 
the data of psychology. 

It is time I think an attempt was made to collect 
under the rubric of a single name the results of 
various individual investigations in the fields of psy- 
chology, biochemistry and medicine, where they will 
be collectively available to the research worker. I 
propose the word ^^psycho-endocrinology” as the name 
for that branch of science which deals with the rela- 
tion of the endocrine glands to mental activities and 
processes, as well as to behavior, including the indi- 
vidual characteristics in health and disease, summa- 
rized in the term personality. 

Louis Berman 


QUOTATIONS 

STATE ACADEMIES OF SCIENCE 
The American Association for the Advancement of 
Science has now in affiliation with it the academies of 
science of twenty-two states. As an organization this 
association and its affiliated organizations are not 
much given to talking of themselves. The report of 
the activities and progress of the state academies as 
told in an address of the president of the New Hamp- 
shire Academy and published in Sciencb would indi- 
cate that they have a position of importance in creat- 
ing an interest in scientific achievements and dissemi- 
nating valuable scientific information. The name of 
the association might suggest an exclusive gathering 
of college professors and scientists. While it has in 
its own membership and that of the affiliated organ- 
izations men of learning and attainments in scientific 
research at the same time it has members who may 
never have spent an hour in a scientific laboratory, 
whose part in the organization is that of individuals 
of the ever-increasing number in this coimtry who are 
interested in science and who find in one or more of its- 
branches, as the report says, an avocation or a hobby 
distinct from their ordinary life routine. 
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The first of the associated organizations dates back 
to 1853, when the New Orleans Academy of Science, 
now known as the Louisiana Academy, was formed. 
It was not until the period from 1866 to 1870 that 
the number of academies had reached four. This 
number had increased to twenty by 1924, when the 
Alabama Academy was formed. The youngest of the 
affiliated organizations is the South Carolina Academy, 
which became a member of the association in October 
of this year. The credit of being the pioneer in this 
field should perhaps belong to the Maryland Academy 
of Science, originally formed in 1797. 

Besides the associated organizations in the eastern 
and southern states there are a Pacific division and 
a southwestern division of the American Association. 
It is an evidence of the national interest in scientific 
studies that there are academies of science in all the 
Pacific Coast states, with which are affiliated other 
scientific organizations in the Rocky Mountain states, 
British Columbia, Alaska and the Hawaiian and 
Philippine Islands, and that in the southwest there 
is an affiliation of similar organizations covering the 
states of Arizona, New Mexico, Colorado, the two 
bordering Mexican states of Sonora and Chihuahua 
and the state of Texas west of the Pecos. 

The number of members enrolled in the academies 
varies widely; the New Orleans Academy has about 
fifty members, while the Maryland and Indiana acad- 
emies have about 800. There is apparently no hard 
and fast rule regarding the qualifications for members. 
The New Orleans society is limited to research work- 
ers, which may account for its small membership. In 
fourteen of the academies any one “interested in sci- 
ence,^' “interested m the progress of science” or “inter- 
ested in scientific work” may become an active member. 
G-eorgia requires five years of recognized scientific 
work or some notable contribution to science. New 
Hampshire asks for proficiency “in some branch of 
science,” North Carolina wants active interest in the 
promotion of science and Maryland stands out in re- 
quiring, besides an interest' in science, “a desire for 
self-improvement and a desire to help others.” Most 
of the state academies apparently interpret the term 
science to cover “most of the field of classified knowl- 
edge and orderly thinking.” 

The work which the academies have undertaken or 
accomplished varied largely with the demands which 
the different states have made upon the organizations. 
In a general way all have endeavored to arouse inter- 
est in scientific matters, publish papers primarily for 
non-scientific readers, present non-teeimieal lectures, 
encourage scientific research among graduate students 
and foster higher standards of scientifie work. Some 
of the academies have sought to make collections of 
sci entifi c literature that might not otherwise be ac- 


cessible to students. The New Hampshire Academy 
financed from its own funds the publication of Pro- 
fessor J, W. Goldth wait’s valuable “Handbook of the 
Geology of New Hampshire.” The Maryland Acad- 
emy has its own building, which it opens to the use of 
the scientist. Eight of the state academies have li- 
braries of their own; the library of Kansas contains 
4,000 volumes on research, Indiana has 6,000 volumes 
and Wisconsin offers the student several thousand 
books on modern attainments besides 700 exchanges of 
publications from all parts of the world. The infer- 
ence which the president of the New Hampshire Acad- 
emy draws from his study of scientific advance in the 
last few years is that “the state academies have been 
and are very valuable, not only to the members but 
also to the progress of science and education in gen- 
eral and consequently to the public at large .” — New 
York Sun. 


REPORTS 

RESOLUTIONS ADOPTED BY THE INTER- 
NATIONAL GEODETIC AND 
GEOPHYSICAL UNIONi 

I. In view of the decision unanimously adopted, 
June 29, 1926, by the International Research Coun- 
cil at its general meeting at Brussels, according to 
which the contribution to be paid by each of the 
adhering countries is to be henceforth calculated in 
gold francs, the sum originally adopted as the unit of 
contribution, in each union, to be at the same time 
reduced in a proportion included between a third and 
a fifth of the present figure; 

Considering that, for the International Geodetic and 
Geophysical Union, the unit of contribution has been 
until that time fixed at 2,600 Erench paper francs, 
which, in the beginning of 1919, were equivalent to 
about 1,800 gold francs : 

The General Assembly unanimously proposes to 
replace provisionally, beginning with 1928, this 
amount by a round sum of 900 gold francs and invites 
its bureau to bring this resolution to the attention of 
the International Research Council and of the na- 
tional committees of the various associated countries. 

II. In view of the desire expressed by the Amer- 
ican National Committee of Geodesy and Geophysics 
to have, in the future, the International Geodetic and 
Geophysical Union and the International Astronomi- 
cal Union hold their meetings the same year at an 
interval of only a few weeks and in cities not too 

1 Resolutions adopted by the third general assembly 
of the International Geodetic and Geophysical Union held 
at Prague, Ozecho-Slovakia, September 3 to 10, 1927. 
Translated from the French by H. D. Harridan, Be 
partment of Terrestrial Magnetism of the Carnegie Insti- 
tution of Washington, 



Febktjary 17, 1928 ] 


SCIENCE 


197 


distant from oach. other so as to facilitate attendance 
at these meetings by scientific men interested in the 
work of both unions; 

The General Assembly of the International Geodetic 
and Geophysical Union invites its burean to enter into 
correspondence with the Bureau of the International 
Astronomical Union for the purpose of carrying out, 
if possible, the proposal in question. 

III. The assembly reelects unanimously, as presi- 
dent of the union, M. Charles Lallemand, whose term 
of office, according to article 6 of the statutes, had 
expired. 

lY. On the proposal of the Section of Geodesy : 

The General Assembly recommends that the gov- 
ernments possessing a submarine fleet undertake, as 
soon as possible, gravity determinations on board sub- 
marines by the new method of Vening-Meinesz — such 
determinations being of the greatest interest to 
geodesy. 

Y. On the proposals of the Section of Seismology : 

(1) The General Assembly recommends that seis- 
mological installations be made in the following 
regions ; 

(a) In the northern part of Spain and in the Balearic 

Islands to complete the r^seau of Spanish sta- 
tions. 

(b) In New Caledonia and Tahiti to complete the 

r^sean of the French colonies. 

(2) At the request of the American Committee of 
Geodesy and Geophysics, the General Assembly rec- 
ommends that, wherever it may be possible, observa- 
tions and studies be made, in common, on the ocean 
deeps and on their relations with the bottom-relief, 
with gravity anomalies, and with depth of seismic 
centers. 

YI. On the proposals of the Section of Meteorol- 
ogy: 

(1) The General Assembly notes with satisfaction 
that the published tables of observations made in the 
upper atmosphere contain results from tropical sta- 
tions and from stations in the Southern Hemisphere, 
in particular wind and temperature soundings at 
Hongkong and wind soundings at Colombo and Dewa 
in the Island of Ceylon, at seven stations in Brazil, 
at Pretoria in South Africa, at Melbourne in Aus- 
tralia, and at Apia in the South Pacific; it recom- 
mends that this work be continued and developed 
through international cooperation. 

(2) The General Assembly further recommends 
that, as far as possible, copies of the minutes of the 
section be made available to meteorologists desirous 
of carrying out investigations and that a list of per- 
sons to whom these minutes should be sent be drawn 
up by the national committees. 


YIL On the proposals of the Section of Oceanog- 
raphy: 

(1) The General Assembly approves the creation 
of a permanent mixed commission organized with the 
cooperation of the sections of seismology and volcan- 
ology for the purpose of collecting all the documents 
of use for the study of the phenomenon of bores. 

(2) The General Assembly approves the creation 
of a permanent mixed commission organized with the 
cooperation of the Section of Meteorology for the 
purpose of studying the influence of polar ice on 
climates, especially in the Southern Hemisphere. 

YIII. On the proposals of the Section of Yolcan- 
ology: 

(1) The General Assembly, considering that studies 
of the thermal gradient of the earth are not only of 
interest to pure science, but also to industrial appli- 
cations, recommends that the Italian government 
kindly intrust to its National Research Council the 
mission of undertaking such investigations on the 
volcanoes of Italy and especially on Yesuvius. 

(2) In view of the importance to science which is 
offered by the state of the extinct volcanoes and the 
lavas of the Aegean Sea, the General Assembly rec- 
ommends that the petrological laboratory of the Uni- 
versity of Athens continue its systematic studies of 
this subject. 

(3) At the request of Professor Htenas, of the 
Academy of Athens, it recommends that the new vol- 
cano in the Kamenis Islands of the Santorin Archi- 
pelago, the eruption of which began August 11, 1925, 
keep the name of the great geologist Pouque. 

(4) In view of the international interest presented 
by the measurement of the speed of propagation of 
longitudinal and transversal waves in solid and fluid 
magmas near the point of fusion, it recommends that 
such measurements be undertaken by countries having 
active volcanoes in their territory and in that of their 
colonies. 

Ch. liALIiEMAin), 

President of the Geodetic and Geophysical 
Union 

H. G. Lyons, 

S ecretary- General 


SCIENTIFIC APPARATUS AND LAB- 
ORATORY METHODS 

INFILTRATING PIG EMBRYOS WITH 
PARAFFIN 

After much experimentation in our laboratories 
with various methods for infiltrating pig embryos with 
paraffin, we have found the method described below as 
the most satisfactory and one never failing to give the 
desired results. 
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When the embryos have been thoroughly dehydrated 
they are cleared in oil of cedar or origanum. They 
should remain in the clearer for one hour after sink- 
ing to the bottom of the container to insure thorough 
clearing. The embryos are then removed and washed 
in xylol for ten minutes to prepare them for subse- 
quent treatment by removing the oil which adheres. 
Next, the embryos are placed in a solution of paraffin- 
xylol. The most satisfactory solution is prepared by 
dissolving at ordinary room temperature 24 grams of 
paraffin in 100 cc of xylol. It is well to have this 
solution prepared a few days in advance to prevent 
delay. The amount of solution used should be three 
or four times the bulk of the embryos. The embryos 
are left in this solution from two to six days depend- 
ing on their size. (See Schema at end.) Aftei: remov- 
ing the embryos dip them once or twice in xylol, then 
place them in melted paraffin and put in oven. The 
melting-point of the paraffin should not exceed 52 de- 
grees Centigrade nor should the temperature of the 
oven. At the end of fifteen minutes the paraffin is 
poured offi and fresh-melted paraffin put on. This 
procedure should be repeated at least three times. At 
the end of forty-five minutes it is wise to smell of the 
embryos to make certain that all the xylol has been 
removed. If the slightest trace of xylol is detected 
change the paraffin a fourth time. All the xylol must 
be removed, otherwise the imbedding paraffin will 
crystallize and great difficulty will be experienced in 
sectioning. 

It is a well-known fact that heat is detrimental to 
all tissue, even adult tissue, not to mention its effect 
upon embryonic. In infiltrating tissue it is most es- 
sential to submit it to heat for the shortest time pos- 
sible. Heat shrinks, hardens and distorts tissue, 
thereby rendering it worthless. We have found pig 
embryos to shrink from 1/16 to 1/4 their natural 
size when submitted to heat for as short a period as 
two hours at 52 d^ees Centigrade. The tissue shrinks 
and hardens so rapidly that it is impossible for the 
paraffin to penetrate and as a consequence imperfect 
infiltration results, particularly in those parts of the 
embryo where shrinkage is the greatest. In section- 
ing, the parts not infiltrated crumble and fall out. 
This is invariably the case with the liver of the em- 
bryo. The liver is very compact, the interstices minute 
and the shrinkage great. By using a paraffin-xylol 
solution a sufficient amount of paraffin penetrates the 
tissues so that when the embryo is placed in the 
melted paraffin and put in the oven, the paraffin, 
which has already penetrated the embryo from the 
paraffin-xylol solution, melts and by capillary action 
rapidly draws in the fresh paraffin and forces the 
xylol out in less than one hour. The TY^ayimTiTn shrink- 


age in pig embryos takes place after the first ninety • 
minutes in the oven. 

An objection which might be raised against the use 
of paraf^-xylol is that tissue left in xylol for many 
hours becomes brittle and brittleness is as ruinous to 
tissue as beat. This objection is true when xylol is 
used as the clearer— but when cedar oil or oil of 
origanum is used as the clearer the embryos may re- 
main in paraffin-xylol for a week without becoming 
brittle. 

Below is a Schema which shows the relative amount 
of time necessary for embryos of various sizes to re- 
main in the paraffin-xylol solution in order that they 
may be thoroughly infiltrated after being in the oven 
from 45 to not more than 60 minutes. 


Schema 


Size of Embryo 

7 mm. to 10 mm. 
11 mm. to 15 mm. 
16 TnTYi. to 20 mm. 
21 mm. to 24 mm. 
25 mm. to 29 mm. 
30 mm. to 34 mm. 
35 mm. to 39 mm. 
40 mm. to 45 mm. 
46 mm. to 50 mm. 

HoiiY Cross College, 
Worcester, Mass. 


Length of Time 
Embryo is in 
Solution of 
Paraffin-Xylol 
48 hours 
54 hours 
65 hours 
77 hours 
88 hours 
95 hours 
104 hours 
110 hours 
119 hours 

T. L. Malumpht 


SPECIAL ARTICLES 

THE ANATOMY OF THE CORIUM 

It was pointed out by Dupuytren^ in 1836 that a 
round, pointed awl thrust into the human skin pro- 
duced not round openings but linear slits. This 
property of the corium was very fully studied by K. 
Langer in 1861.=^ From the work of Langer it is 
evident that in the human there are very definite 
directions in which these cleavages take place and that 
these directions are constant for an anatomical part. 
Nussbaum^ and Burkard^ have studied these cleavage 
lines in the human foetus and have shown the changes 
that take place during development. 

1 Quoted by K. Langer. 

8 Langer, K. ‘‘tJber die Spaltbarkeit der Cutis. 
8itz, teriehte d, K. dhad, d* WisseTisohaften 8. 19 Bd, 
44, 1862, 

sNussbaum, Use. ‘^Uber die Spaltungsrichtung 
Menschlicher Embryonen.^^ Inaug-Diss. Berlin, 1923. 

^Burkard, Otto. ^^tJber die Hautspaltbarkeit Mensch- 
licher Embryonen.'' Arch, f, Anat» u. Physiol, Anat* 
Aht. S. 13, 1903. 
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The correlation between these cleavage lines in the 
human and the direction of the supporting fibers in 
the tela subcutanea was reported by me before the 
American Association of Anatomists in Nashville in 
1927.® On the basis of earlier experimental work 
(Batson and Zinninger®) which shows that tension 
physiologically applied produces connective tissue 
fibers in the direction of the pull, it was postulated 
that the manner of distribution of the retinacula cutis 
nnd the anatomy of the more extensive deposits of 
fibrous tissue, now going under the name of various 
fascias, together with the connective tissue fibers of 
the corium responsible for the cleavages (earlier 
studied by von Langer) were the result of the tension 
placed upon these structures by their own weight, and 
by the weight of associated structures (i.e., capital 
hair, mammae and genitalia). Naturally both the 
circumferential and linear growth of the parts cov- 
ered by the skin must not be overlooked as a source 
of tension. This growth factor is significant in study- 
ing the direction of fibers and cleavages in the devel- 
oping organism. Skin muscles likewise play their 
part. 

It has been found that the ^^splitability” of the 
corium may be studied after it has been detached 
from the underlying structures, and this has made 
possible the gathering of much additional information 
on the human and opened up the possibility of the 
^tudy of the detached animal skin. These split-like 
cleavages have been produced in the corium of the 
following: the dog-fish, the frog, the dog, the pig 
and the chimpanzee. It would appear that if the 
arrangement of the corium fibers were due to func- 
tional factors, that the direction of these cleavages 
should have a direct relationship to the posture of 
the animal. Further with the knowledge of the habits 
of any form it should be possible to foretell the direc- 
tions of the principal cleavages in that comparative 
form. Parenthetically it might be added that these 
cleavages in addition to being present in the skin and 
mucous membranes may be demonstrated in the 
serous membranes of the body, vessels, periosteum, 
dura mater, cartilages and in the capsules of paren- 
chymatous organs as well. The specific study of 
these ramifications of the problem are now in progress 
in this laboratory. The lines of cleavage in the 
corium of the dog which have been more specifically 
studied do not resemble the human but correspond 

5 Batson, 0. V. ^'The Anatomy of the Tela subcu- 
tanea.^^ Anatomical Becord, p. 4, Vol, 35. 1927. 

6 Batson, 0. V., and Zmninger, M. M. ^^The Experi- 
mental Prodnetion of Annular Ligaments, as an Example 
of the Influence of Function upon the Differentiation of 
donnective Tissue.’^ Bull. Johns Eopkim Kos^tal, p. 
124, Yol. XXXVIII, 1926. 


to what would be supposed, considering the postural 
habit of the animal. This correlation strengthens the 
previously proposed idea that the anatomy of the 
corium was developed through function. The wide 
variety of animals showing cleavage lines in the 
corium can leave no doubt that this property of the 
corium is common to all animals. 

Leather, that is tanned corium, shows this same 
property. The cleavages may be at any angle to the 
furrows of the animars skin or to the “grain’’ of the 
leather. Laboratory tests show that leather is 
stronger in the direction parallel to the direction of 
the cleavage. This idea negates a common one that 
an area of leather has its strength uniform in all 
directions. This finding applied to the manufacture 
of leather articles should secure the maximum of 
strength and a greater uniformity of product. 

Studies of the microscopic anatomy of the corium 
responsible for these splits occurring in a longitudinal 
direction are now imder way. Three possibilities sug- 
gest themselves as explanations; 1. More connective 
tissue fibers in the direction of tension. 2. Greater 
length of connective tissue fibers in the direction of 
tension and 3. Difference in character of the fibers 
running in the direction of tension. The first notion, 
Le., that^the cleavages are due to a greater number of 
connective tissue fibers lying in that direction seems 
the most probable. 

0. Y. Batson 

Dnivebsitt of Cincinnati 

THE DIALYSIS OF PITUITARY EXTRACTS 
The physiologically active material contained in ex- 
tracts of the posterior lobe of the pituitary gland dif- 
fuses readily through the ordinary dialyzing mem- 
branes.^ The rate of dialysis suggests that the active 
principle (or principles) is considerably more com- 
plex than adrenalin, but somewhat simpler than in- 
sulin or the parathyroid hormone.- 
In a preliminary report® I compared the relative 
rate of dialysis of pituitrin with that of a compound 
of known molecular weight (adrenalin) and suggested 
600 as the approximate molecular magnitude of the 
pituitary principle. This early work appeared defi- 
cient because it relied only upon the pressor assay 
method but the actual laboratory results have now been 
verified and are presented below. 

In the meantime an excellent report® on the dialysis 
of pituitary extracts has been published by Smith and 

1/. Bhysiol. 87 (1899); Am. J. Pharm. 86, 291 
(1914); Biochem. J. 9, 307 (1915); Brit. Med. J, I, 
502 (1900); Proc. Boy. Soe. (London), B. 77, 571 
(1906) ; J. Pharmacol. 15, 81 (1920'). 

2 Wasliington Meeting, Amer. Chem, Soe., April, 1924, 

3 J. Pharmacol. $4, 391 (1924). 
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McClosky, of the U. S. Hygienic Laboratory, and 
these workers have applied both the pressor and oxy- 
tocic assay methods. They found that the two types 
of activity show identical diffusion rates, thus sug- 
gesting the presence of a single hormone. 

Smith and McClosky have so adequately described 
the technique of preparing and using collodion mem- 
branes for this dialysis work that further experimen- 
tal details are unnecessary. The only variation in the 
present work consisted in the use of a volume of sol- 
vent outside of the membrane exactly equal to that 
contained inside and provision for uniform stirring. 
The collodion membrane, cast in the form of a large- 
size test-tube, was suspended in a glass cylinder of 
such diameter that the liquid level inside was exactly 
equal to that outside. 

In the following experiments the active material 
was dissolved in one fourth per cent, aqueous acetic 
acid and dialyzed against acetic acid of the same 
strength. At the beginning of the experiment the out- 
side concentration was, of course, 0 per cent. The 
maximum per cent, attainable in the outside chamber 
(50 per cent.), obviously was not attained since the 
experiment was not run to final equilibrium. Samples 
were withdrawn for assay usually at 15, 30, 60 and 
120 minute intervals and subjected to assay. ^ The ex- 
periments were conducted at a temperature of 25° C. 


Experiment I 
Dialysis of Pituitrm 
Assay by Pressor Method 


Time 

0 min. 
30 
60 
180 


Concentration 

Inside 

100 per cent. 
50-60 per cent. 


Concentration 
Outside 
0 per cent. 
12 per cent. 
20 per cent. 
40 per cent. 


In all cases the potency of the pituitary solutions is 
expressed in terms of the U. S. P. standard. The 
potency of adrenalin is expressed in terms of 1 : 1000 
adrenalin solution. 

In order to rule out the error due to variations in 
permeability of the collodion membranes, the adre- 
nalin was dialyzed through the same membrane used 
in the first experiment and with the following results : 


Time 

0 min. 
15 
30 
60 


Experiment II 
Adrenalin Dialysis 


Concentration 

Inside 

100 per cent. 
60 per cent. 


Concentration 
Outside 
0 per cent. 
13 per cent. 
22 cent. 
35 per cent. 


Prom the above figures it is apparent that adrenalin 
dialyzes twice as rapidly as does the pressor principle 
of pituitary extracts and if the laws of diffusion of 
gases are applicable to the dialysis of these complex 
substances through collodion membranes one might 
conclude provisionally that the pituitary principle is 
approximately four times as complex, from the stand- 
point of molecular magnitude, as is adrenalin. 

In the following two experiments a different mem- 
brane was used and also a more concentrated pituitary 
solution. The samples were assayed by both the 
pressor and oxytocic methods. 


Experiment III 
Dialysis of the Fressor Activity 


Time 

Concentration 

Concentration 

Inside 

Outside 

0 min. 

400 per cent. 

0 per cent. 

15 



40 per cent. 

30 


80 per cent. 

60 


100 per cent. 

120 

250 per cent. 

160 per cent. 


Experiment IV 


Dialysis of the Oxytodo Activity 

Time 

Concentration 

Concentration 

Inside 

Outside 

0 min. 

480 per cent. 

0 per cent. 

15 

— 

70 per cent. 

30 “ 

........ 

100 per cent. 

60 

........ 

120 per cent. 

120 

325 per cent. 

175 per cent. 


Although the above results are not as uniform as the 
physical chemist might expect in a quantitative ex- 
periment, it must be remembered that the results are 
all based upon physiological assays on animals and 
are actually within the accuracy of the experimental 
methods. For this physiological work I am greatly 
indebted to Messrs. L. W. Rowe and E. P. Bugbee. 

The results of experiments III and - IV verify the- 
claim that the pressor and oxytocic activities dialyze 
at practically uniform rates and agree with the as- 
sumption that a single active principle is responsible 
for both types of physiological activity. Indirect evi- 
dence of this kind, however, is not final and we must 
still consider the possibility of two active principles; 
that are similar not merely in chemical constitution 
but also in molecular magnitude. 

The molecular weight of the active principle (or 
principles) may be considered as approximately 600 
until direct measurements are available. 

Oliver KAmm 

Chemical Research Department, 

Parke, Davis and Co., 

Detroit, Michigan 
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ATOMIC HYDROGEN AS AN AID TO 
INDUSTRIAL RESEARCH^ 

It is difidcnlt for me to express adequately my 
appreciation of the honor you have conferred upon 
me through the award of this beautiful medal. I 
wish to thank you and also my other friends, Hendrick 
and Whitney, for the kind, although exaggerated 
words spoken about me. 

I am sure that those of you who know Whitney 
well, or in fact all you who have just heard him 
speak, will understand that this medal should properly 
be regarded as a second award to him. The work for 
which this medal is now given was made possible by 
the remarkable inspiration and guidance which only 
Whitney can give. 

Although I am a chemist by training, my work 
during recent years has been mostly in physics. The 
chemical work’ I have done has been largely purely 
scientific, started, at least, without thoughts of prac- 
tical applications. Thus when I received notice of 
the action of the Perkin Medal Committee, while I 
was in Italy a few months ago, it puzzled me that I 
should have been chosen, especially when I considered 
that the medal is given for work in applied chemistry. 
I can assure you that I am not guilty of any deep 
laid plan to secure this medal. It came to me as a 
complete surprise — a surprise similar to those I have 
experienced when I have first realized that some 
purely scientific observations that I had made were 
capable of industrial applications. 

On returning home from abroad, and finding that 
the committee had made the award mainly for my 
work on atomic hydrogen and its appHeations to 
welding, I was at first inclined to choose as a subject 
for this address an account of other work on atomic 
hydrogen completed more than ten years ago, but 
which I have neglected to publish except in such 
abbreviated form that it is nearly useless. Since one 
of the objects of the Perkin Medal is to stimulate 
research, it would seem particularly fitting that this 
award should thus lead directly to the publication of 
the results of investigations which would otherwise 
largely be lost. 

1 Address given on the occasion of the presentation of 
the Perkin medal, o>n January 13, at a joint meeting of 
the Society of Chemical Industry, Society de Ghimie In- 
dustrieaie, American Chemical Society and American 
Electrochemical Society. 
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The work that I refer to was experimental work 
extending over more than a year, on the kinetics of 
the interaction between hydrogen and oxygen at low 
pressures in contact with a hot tungsten filament. 
At temperatures below 160Q®E1 the oxygen oxidizes 
the tungsten exactly as though no hydrogen were 
present, but an adsorbed monatomic film of oxygen 
poisons the filament so that the hydrogen can not be 
dissociated into atoms as it would be i£ there were 
no such film. The hydrogen is incapable of inter- 
acting directly with this adsorbed oxygen. However, 
after the oxygen has been used up by this reaction 
and gradual evaporation of the film has exposed a few 
tungsten atoms on the surface of the filament, the 
hydrogen suddenly and almost instantly removes 
the rest of the oxygen in the film and thus permits the 
dissociation of the remaining hydrogen. Without the 
hydrogen, the oxygen film would not evaporate appre- 
ciably. These experiments prove that the interaction 
between oxygen and hydrogen on tungsten takes place 
only between adjacent adsorbed atoms — b , kind of 
flank attack. A direct action between the oxygen and 
hydrogen does not occur. These phenomena are 
clearly identical in character with the electro-chemical 
phenomena of passivity — ^a subject which has not been 
well understood. 

This work, however, as you see, is pure physical* 
chemistry, and so is not really a suitable subject for 
this address. I trust, however, that this award will 
stimulate research equally well by leading me to pub- 
lish this material in its proper place at an early date. 

Somewhat over a year ago I read a paper before 
the American Chemical Society on atomic hydrogen 
and its application to the welding of metals. Al- 
though the industrial applications of this process are 
developing rapidly, I have not been particularly 
closely associated with this recent progress, and there- 
fore do not feel qualified to address you on this 
subject. 

I believe the primary object of the Perkin Medal 
is to do hpnor to the memory of Sir William Perkin, 
that pioneer who devoted himself to pure scientific 
research after having led in the industrial applications 
of research for fifteen years. This object is best 
attained by encouraging the kind of research that he 
valued so highly. The medal should thus be regarded 
not as a reward for accomplishment nor as a prize 
to stimulate competition in research, but rather as a 
means of directmg attention to the value of research 
and to the methods of research that are most produc- 
tive. Having this in mind, I am going to tell you, 
although somewhat reluctantly, the history of some of 
my own work, in so far as it illustrates a method of 
industrial research that has proved valuable. 


Two Ttpes of Industrial Research 

The leaders of industries are frequently conscious 
of the need of improvement in their processes and 
even of the need of new discoveries or inventions 
which will extend their activities. 

It is thus logical and often extremely profitable to 
organize research laboratories to solve specific prob- 
lems. Efficiency requires that the director shall assign 
to each worker a carefully planned program. Experi- 
ments which do not logically fit in with this program 
are to be discouraged. 

This type of industrial research, which should often 
be called engineering rather than research, has fre- 
quently been very successful in solving specific prob- 
lems, but usually along lines already foreseen. 

This method, however, has serious limitations. 
Directors are rare who can foresee the solutions suffi- 
ciently well to plan out a good campaign of attack 
in advance. Then, too, the best type of research man 
does not like to be told too definitely what must be 
the objects of his experiments. To him scientific • 
curiosity is usually a greater incentive than the hope 
of commercially useful results. Fortunately, how- 
ever, with proper encouragement, this curiosity itself 
is a guide that may lead to fundamental discoveries, 
and thus may solve the specific problems in still better 
ways than could have been reached by a direct attack; 
or may lead to valuable by-products in the form of 
new lines of activity for the industrial organization. 

Of course no industrial laboratory should neglect 
the possibilities of the first and older method of 
organized industrial research. I wish, however, to* 
dwell this evening upon the merits of the second 
method in which pure science or scientific curiosity 
is the guide. 

The History of the Gas-Filled Lamp 

I first entered the research laboratory of the Gen- 
eral Electric Company in the summer of 1909, ex- 
pecting in the fall to return to Stevens Institute,, 
where I had been teaching chemistry. Instead of 
assigning me to any definite work, Dr. Whitney sug- 
gested that I spend several days in the various rooms 
of the laboratory, becoming familiar with the work 
that was being done by the different men. He asked 
me to let him know what I found of most interest as 
a problem for the summer vacation. 

A large part of the laboratory staff was busily 
engaged in the development of drawn tungsten wire 
made by the then new Coolidge process. A serious 
difficulty was beiug experienced in overcoming the 
"off-setting” of the filaments, a kind of brittleness 
which appeared only when the lamps were run on 
alternating current. Out of a large number of 
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samples of wire, three had accidentally been produced 
which gave lamps that ran as well with alternating 
as with direct current, but it was not known just 
what had made these wires so good. It seemed to me 
that there was one factor that had not been considered, 
that is, that the o:ff-setting might possibly be due to 
impurities in the wire in the form of gases. I there- 
fore suggested to Dr. Whitney that I should like to 
heat various samples of wire in high vacuum and 
measure the quantities of gas obtained in each case. 

In looking through the laboratory I had been par- 
ticularly impressed with the remarkably good methods 
that were used for exhausting lamps. These methods 
were, I thought, far better than those known to scien- 
tific research workers. My desire to become more 
familiar with these methods was undoubtedly one of 
the factors that led me to select for my first research 
an investigation of the gas content of wires. 

After starting the measurements that I had planned, 
I found that the filaments gave oE surprisingly large 
quantities of gas. Within a couple of weeks I real- 
ized that something was entirely wrong with my 
apparatus, because from a small filament in a couple 
of days I obtained a quantity of gas which had, at 
atmospheric pressure, a volume 7,000 times that of 
the filament from which it appeared to have come; 
and even then there was no indication that this gas 
evolution was going to stop. It is true that in the 
literature, for example in J. J. Thomson’s book on 
the ‘^Conduction of Electricity Through Gases,” one 
found many statements that metals in vacuum give 
off gases almost indefinitely, and that it is impossible 
to free metals from gas by heating. Still I thought 
that 7,000 times its own volume of gas was an entirely 
unreasonable amount to obtain from a filament. I 
spent most of the summer in trying to find where this 
gas came from, and never did investigate the different 
samples of wire to see how much gas they contained. 
How much more logical it would have been i£ I had 
dropped the work as soon as I found that I should 
not be able to get useful information on the “off- 
setting” problem by the method that I had adopted. 

What I really learned during that summer was that 
glass surfaces which had not been heated a long time 
in vacuum slowly give off water vapor, and this reacts 
with a tungsten filament to produce hydrogen, and 
also that vaseline on a ground glass joint in the 
vacuum system gives off hydrocarbon vapor, which 
produces hydrogen and carbon monoxide. 

To me, however, that summer’s work was so inter- 
esting that I dreaded to return to the comparative 
monotony of teaching, and gladly accepted Dr. Whit- 
ney’s offer to continue at work in the laboratory. No 
definite program of work was laid down. I was 
given first one assistant and then others to continue 
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experiments on the sources of gas within vacuunE 
apparatus, and a study of the effects produced by* 
the introduction of various gases into tungsten fila- 
ment lamps. The truth is that I was merely euriouS’ 
about the mysterious phenomena that occur in these- 
lamps. Dr. Whitney had previously found that gases- 
have a habit of disappearing in lamps, and no one 
knew where they went to, so I wanted to introduce 
each different kind of gas that I could lay my hands 
on into a lamp with a tungsten filament and find out 
definitely what happened to that gas. 

It was the universal opinion among the lamp engi- 
neers 'with whom I came in contact that if only a 
much better vacuum could be produced in a lamp, a 
better lamp would result. Dr, Whitney particularly 
believed that every effort should be made to improve 
the vacuum, for all laboratory experience seemed to 
indicate that this was the hopeful line of attack on 
the problem of a better lamp. I felt, however, that I 
really didn’t know how to produce a better vacuum, 
and instead, proposed to study the bad effects of 
gases by putting gases in the lamp. I hoped that in 
this way I would become so familiar with these effects 
of gas that 1 could extrapolate to zero gas pressure, 
and thus predict, without really trying it, how good 
the lamp would be if we could produce a perfect 
vacuum. 

I should like to add here parenthetically, that this 
principle of research is one which I have found 
extremely useful on many occasions. When it is 
suspected that some useful result is to be obtained by 
avoiding certain undesired factors, but it is found that 
these factors are very difficult to avoid, then it is a 
good plan to increase deliberately each of these factors 
in turn so as to exaggerate their bad effects, and thus 
become so familiar with them that one can determine 
whether it is really worth while avoiding them. For 
example, if you have in lamps a vacuum as good as 
you know how to produce, but suspect that the lamps 
would be better if you had a vacuum say 100 times 
as good, it may be the best policy, instead of attempt- 
ing to devise methods of improving the vacuum, to 
spoil the vacuum deliberately in known ways, and 
you may then find either that no improvement in 
vacuum is needed, or may find just how much better 
the vacuum needs to be. 

During these first few years, while I was thus hav- 
ing such a good time satisfying my curiosity, and 
publishing various scientific papers on chemical reac- 
tions at low pressures, 1 frequently wondered whether 
it was quite fair that I should spend my whole time 
in an industrial organization on such purely scientific 
work, for I confess I didn’t see what applications 
could be made of it, nor did I even have any Sppliea- 
tions in mind. Several limes I talked the matter over 
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with Dr. Whitney, saying that I could not tell where 
this work was going to lead us. He replied, however, 
that it was not necessary, as far as he was concerned, 
that it should lead anywhere. He would like to see 
me continue working along any fundamental lines 
that would give us more information in regard to the 
phenomena taking place in incandescent lamps, and 
that I should feel perfectly free to go ahead on any 
such lines that seemed of interest to me. For nearly 
three years I worked in this way with several assist- 
ants before any real application was made of any of 
the work that I had done. 

In adopting this broad-minded attitude Dr. Whit- 
ney, I believe, showed himself to be a real pioneer in 
the new type of modem industrial research. 

For my study of the effect of gases, I had to devise 
new types of vacuum apparatus. I needed particu- 
larly to be able to analyze the small quantities of gas 
that existed in the tungsten lamp. With some of 
this special apparatus I was able to make a practically 
complete quantitative analysis of an amount of gas 
which would occupy about 1 cubic millimeter at 
atmospheric pressure. In this sample of gas we could 
determine the percentages of oxygen, hydrogen, nitro- 
gen, carbon dioxide, carbon monoxide and the inert 
gases. 

In regard to the fate of the different gases which I 
introduced into the lamp bulb, I found that no two 
gases acted alike. Oxygen attacked the filament and 
formed tungstic oxide WO 3 . That seemed simple 
enough, but I found that the kinetics of the reaction 
presented many features of considerable scientific 
interest. 

In studying the effect of hydrogen, very peculiar 
phenomena were observed. A limited amount of 
hydrogen disappeared and became adsorbed on the 
bulb where it remained in a chemically active form, 
capable of reacting with oxygen at room tempera- 
ture, even long after the tungsten filament had been 
allowed to cool. This suggested hydrogen atoms 
and seemed to confirm some conclusions that I had 
already drawn from observations on the heat losses 
from tungsten filaments in hydrogen at atmospheric 
pressure. In making squirted tungsten filaments 
and sometimes in cleaning the drawn wire, filaments 
were heated in this manner in hydrogen. Because 
of the fact that tungsten filaments melt at a tem- 
perature more than 1500® higher platinum, it 
had seemed to me that tungsten furnishes a tool 
of particular value for the scientific study of phe- 
nomena in gases at high temperatures. From my 
work on lamps I knew approximately the relation 
between the resistance of tungsten wire and its tem- 
peratuite, and could thus use a tungsten wire as a kind 
of resistance thermometer. By connecting a voltmeter 


and an ammeter to the tungsten filament which was 
being heated in hydrogen, I could determine the tem- 
perature from the resistance and also find the heat 
loss from the filament in watts. I wanted to see i£ 
anything abnormal happened when the temperature 
was raised to the extremes which were only possible 
with tungsten. 

The results greatly interested me, for they showed 
that the energy loss through the gas, which increased 
in proportion to the square of the temperature up to 
about 1800 increased at a much higher rate above 
that, until at the highest temperatures the energy 
varied in proportion to about the fifth power of the 
temperature. This result could be explained if the 
hydrogen at high temperatures were dissociated into 
atoms. The diffusion of the hydrogen atoms from 
the filament, and their recombination at a distance 
from it would cause au enormous increase in heat 
conduction. After publishing these preliminary re- 
sults, I was naturally much interested in getting any 
other information I could iu regard to the properties 
of these hydrogen atoms. A very large number of 
experiments, extending over several years, were thus 
made in this study of atomic hydrogen. Nearly all 
of these experiments would have seemed quite useless, 
or even foolish, to a man who was making a direct 
and logical attack on the problem of improving 
tungsten lamps. 

When nitrogen at low pressure was introduced into 
a bulb containing a tungsten filament at extremely 
high temperatures, such as 280(>®K, the nitrogen dis- 
appeared at a rate which was independent of its 
pressure — ^in other words, here was a ease of a reac- 
tion of zeroth order. This suggested that the reaction 
velocity was limited by the rate at which the tungsten 
evaporated from the filament. To check this hypoth- 
esis the rate of loss of weight of filaments at various 
temperatures was measured hi good vacuum. This 
rate varied with the temperature in accordance with 
known thermodynamic laws, and since the rate per 
unit area was independent of the size of the filament, 
it was concluded that the loss of weight was reaUy 
due to evaporation and not to chemical action of 
residual gases or to electric currents that passed from 
the filament to the surrounding space. 

A comparison of the rate of disappearance of nitro- 
gen with the loss of weight in the filament showed 
that one molecule of nitrogen disappeared for every 
atom of tungsten that evaporated. A brown com- 
pound WNg was formed which deposited on the bulb 
and decomposed when water vapor was introduced, 
forming ammonia gas. 

From time to time the question kept arising — ^how 
good would a lamp be if it had a perfect vacuum; and 
now, from studies of the character I have described, 
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I began to have an answer. Hydrogen, oxygen, 
nitrogen, carbon monoxide, and in fact every gas that 
I introduced, with the exception of water vapor, did 
not produce blackening of the lamp bulb. The serious 
blackening that occurred with only small amounts of 
water vapor depended upon a cyclic reaction in which 
atomic hydrogen played an essential part. The water 
vapor molecules coming in contact with the hot fila- 
ment produce a volatile oxide of tungsten, and the 
hydrogen is liberated in atomic form. The volatile 
oxide deposits on the bulb where it is reduced to the 
metaUic state by the atomic hydrogen, while the water 
vapor produced returns to the filament, and causes 
the action to be repeated indefinitely. Thus a minute 
quantity of water vapor may cause a relatively enor- 
mous amount of tungsten to be carried to the bulb. 

The question then arose whether the traces of water 
vapor, which might still exist in a well-exhausted 
lamp, were responsible for the blackening which 
limited the life or the efficiency of many of these 
lamps. We made some tests in which well-made 
lamps were kept completely immersed in liquid air 
during their life so that there could be no possibility 
of water vapor coming in contact with the filament. 
The rate of blackening, however, was exactly the same 
as i£ no liquid air had been used. 

Having thus proved that the blackening of a well- 
made lamp was solely due to evaporation, I could 
conclude with certainty that the life of the lamp would 
not be appreciably improved even if we could produce 
a perfect vacuum. 

Early in 1911 Mr. William Stanley, one of the 
pioneers in the electrical mdustry, felt that our com- 
pany should do more fundamental work in connection 
with heating devices. Since I had become interested 
in the theory of heat losses from filaments in gases, 
I was glad to do work along these lines, so that I 
undertook to direct a small laboratory at Pittsfield, 
Mass., at which I spent about two days a week. Be- 
sides studying the heat losses from plane surfaces at 
various temperatures, I measured the heat losses from 
wires of various sizes in air at different temperatures, 
working at first with platinum wires, and was able 
to develop a theory of the heat losses which enabled 
me to calculate the loss from a wire of any size at 
any temperature in any gas, assuming however that 
the gas did not dissociate at high temperatures. 

Having now a definite theoretical basis on which to 
calculate the normal loss by convection, I was able 
to prove that the abnormal rate of heat loss which I 
had previously observed with tungsten filaments at 
high temperatures in hydrogen was due to actual dis- 
sociation, and in fact I was thus able to calculate the 
heat of dissociation and the degree of dissociation at 
different temperatures. 


However, to make sure of these conclusions, I 
wished to make measurements of the heat losses in 
gases which could not possibly dissociate, and there- 
fore undertook experiments with heated tungsten 
wires in mercury vapor at atmospheric pressure. A 
little later I made experiments with nitrogen to see 
i£ this gas dissociated at high temperatures but found 
that it did not do so. In both of these gases the 
filaments could be maintained at temperatures close 
to the melting point for a far longer time than they 
could be if heated in vacuum at the same tempera- 
ture. Thus the rate of evaporation was greatly de- 
creased by the gas, many of the evaporating tungsten 
atoms being brought back to the fiOlament after strik- 
ing the gas molecules. 

By this time I was familiar with all the harmful 
effects which gas can produce in contact with fila- 
ments and knew under what conditions these bad 
effects could be avoided. Particularly I realized the 
importance of avoiding even almost infibaitesimal 
traces of water vapor. Thus, when I found a marked 
effect of mercury vapor and nitrogen in reducing the 
rate of evaporation, it occurred to me that it might 
be possible to operate a tungsten filament in gas at 
atmospheric pressure and obtain a long useful hfe. 
Of course, it would be necessary to raise the tempera- 
ture far above that at which the filament could be 
operated in vacuum so as to compensate for the 
serious loss in efficiency due to convection, by the 
improved efficiency resulting from the rise in filament 
temperature. Whether or not the increased rate of 
evaporation, due to this increase in temperature, 
would more than offset the decrease in the rate due 
to the gas, was a matter that could only be tested by 
experiment. 

In connection with the studies of the heat losses 
from filaments of various diameters at incandescent 
temperatures, I had found that the heat loss increased 
only very slowly with the diameter, so that the loss 
per unit area from a small filament was enormously 
greater than from a large filament. Calculations 
showed that it was hopeless to get practical lamps 
with filaments m nitrogen, if these filaments were of 
very small diameter. For example, a filament one 
mil in diameter, which corresponds to an ordinary 
25 watt lamp, if run in nitrogen at atmospheric pres-^ 
sure would consume 4.8 watts per candle at a tem- 
perature of 2,400® K, which would give 1 watt per 
candle with a filament in vacuum. This great loss 
in efficiency is due to the cooling effect of gas. To 
bring back the efficiency of the gas-fiOled lamp to that 
of the vacuum lamp, it would be necessary to raise 
the temperature from 2,400 to 3,000® H, which would 
have caused a 2,000-fold increase in the rate of evapo- 
ration, and such an increase could certainly not be 
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compensated for by the efect of the gas in retarding 
the evaporation. 

With filaments of mncb larger diameter, however, 
the effect of the gas in decreasing the efficiency was 
not nearly so marked. We therefore constructed 
lamps having filaments of large diameter in the form 
of a single loop and filled these lamps with nitrogen 
at atmospheric pressure. We ran these lamps with a 
filament temperature so high that in spite of the gas 
the efficiency corresponded to about 0.8 watt per 
candle, instead of the usual 1 watt per candle at 
which we tested our vacuum lamps. We were disap- 
pointed to find that these lamps blackened much more 
rapidly than vacuum lamps of similar efficiency, so 
that the total useful life of the lamp was short. 

This result, which is what most lamp engineers 
would have expected, seemed to indicate that the 
necessary rise in temperature to offset the heat losses 
by the gas increased the evaporation by more than 
the amount of the reduction in evaporation due to the 
gas. If I had not previously become so familiar with 
the behavior of various gases, this discouraging result 
might easily have stopped further experimenting in 
this direction. However, I noticed that the bulb had 
blackened during the short life of the lamp whereas 
from my knowledge of the interaction of tungsten 
and nitrogen I had expected a deposit of a clear 
brown color. I felt that the black deposit, therefore, 
could mean only one thing — water vapor, notwith- 
standing the fact that to avoid this water vapor we 
had taken precautions which were greater, I believe, 
than had ever been used before for the preparation 
of moisture-free gases and glass surfaces. We were 
thus led to take still greater precautions and use 
still larger bulbs so that the glass surfaces could not 
become overheated by the convection currents in the 
gas that rose from the fiOiament. We were then soon 
able to make lamps having a life of over 1,000 hours 
with an efficiency about 30-40 per cent, better than 
could have been obtained with filaments in vacuum. 

As I look back upon these experiments I feel that 
we were very fortunate at that time in not having 
had at our disposal a supply of argon gas. From 
theoretical reasons I had concluded that argon should 
be better than nitrogen, and if I had had argon I 
should therefore probably have tried it first. If these 
lamps had blackened, because of traces of water 
vapor, I would naturally have attributed this to the 
increase in evaporation caused by the high tempera- 
ture, and would have had no reason for suspecting 
that water vapor was the cause of the trouble, for, of 
course, in argon a brown deposit would not be ex- 
pected in any case. 

The lamps that we were able to make in this way, 
with an improved efflcimiey, were limited to those 


which took a current of 5 amperes or more, so that 
the method was not applicable for 110-volt lamps 
with less than 500 watts. Some time later, however, 
it occurred to me that the benefits derived from the 
large diameter of the filament could be obtained with 
one of smaller diameter by coiling the filament in 
the form of a helix, bringing the turns of the helix 
very close together. In this way, and by the use of 
improved tungsten filaments that do not sag so readily 
at high temperatures, and by using argon instead of 
nitrogen, it has gradually been possible to construct 
gas-filled lamps which are better than vacuum lamps 
down to wattages of about 40 or 50 watts. These 
smaller lamps, although not much better in efficiency 
than the vacuum lamp, have the advantage of giving 
a much whiter light. In the case of the larger lamps, 
the use of the gas filling together with the special 
construction of the lamp more than doubles the effi- 
ciency. 

The invention of the gas-fiOlled lamp is thus nearly 
a direct result of experiments made for the purpose 
of studying atomic hydrogen. I had no other object 
in view when I first heated tungsten fidaments in gases 
at atmospheric pressure. 

Even at the time that I made these experiments 
at higher pressures, they would have seemed to me 
useless if my prime object had been to improve the 
tungsten lamp. 

I hope I have made clear to you the important 
role that properly encouraged scientific curiosity can 
have in industrial research. This illustration that I 
have given is not at all exceptional. I could have 
given any one of several others equally well. 

Many industrial laboratories have followed Dr. 
Whitney^s lead in devoting a fairly large fraction 
of their activities to these rather purely scientific 
researches. Certain men at least are not expected 
to be responsible for practical applications, but are 
freely allowed to make fundamental scientific inves- 
tigations. The type of man who does this work best 
can usually be attracted only to those industrial 
laboratories that have adopted this policy. 

However, I do not believe that this second method 
of research is growing, in popularity solely because 
it is found to be profitable. I feel rather that most 
of our leaders in industrial research are eager to 
adopt this method, in so far as economic factors may 
permit, because they realize the debt that modern in- 
dustry" owes to the pure science of the past and 
because the modem conceptions of service and the 
growing esprit de corps of American industry help 
make them glad of any opportunity to contribute to 
scientific knowledge. I know personally that such 
motives as these have guided Dr. Whitney in the 
leadership he has taken. 
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I believe in the near future there will be a much 
increased demand for men with scientific training who 
are capable of doing more independent thinking. 

Better Education Needed 

Our schools and universities devote so much effort 
to imparting information to students that they almost 
neglect the far more important function of teaching 
the student how to get for himself what knowledge 
of any subject he may need. Even in grammar 
school, children are crammed with more information 
on arbitrarily selected subjects than even the average 
well educated adult can retain. 

Of course students should be taught the fundamen- 
tal principles of mathematics and of various sciences, 
as well as of other subjects, but much of the knowl- 
edge of data upon which these principles depend and 
other necessary information should be obtained by 
the efforts of the student through experimentation 
and individual reading. 

As I look back on my own school and college days, 
it seems to me that the things of most value were 
learned spontaneously through interest aroused by a 
good teacher, while the required work was usually 
comparatively uninteresting. The university student 
should have leisure for some independent work and 
opportunities for continuing his interest in hobbies 
of various kinds which he should have had long before 
he entered college. I realize that it is difficult so to 
arouse the student^s interest that he will spend the 
’ added leisure in these ways rather than in spending 
still more oh the bleachers cheering the football team 
in their practice games. But a well planned effort is 
worthwhile. 

The importance of arousing even a young boy’s 
interest in independent work can hardly be over- 
emphasized. My real interest in science was derived 
from my brother Arthur, who encouraged me to have 
a workshop at the age of 9, and later a laboratory 
when I was only 12. 

I can illustrate my father’s influence in stimulating 
independence by the following incident. When I was 
12 I climbed one or two Swiss mountains of moderate 
height with my older brother Arthur. Soon after 
Arthur had to go to Heidelberg to arrange for his 
studies, thus leaving me with my mother and younger 
brother at a hotel in the Bhone Valley. I had be- 
come so enthusiastic over mountain climbing that I 
wished to climb everything in sight, but the dangers 
of Alpine climbing were such that my mother did 
not dare let me go alone. WThen my father arrived 
for a week-end visit from Paris, he consented- to allow 
me to climb alone any mountain I Hked if I would 
promise to do it in accord with the following three 


rules: (1) I must stay on a distinct trail; (2) I must 
use the same trail going and returning; (3) I must 
make certain of returning at 6 o’clock by allowing 
as much time for descending as for ascending. Be- 
fore these rules went into effect, however, I had to 
prove that I could and would make such sketches, 
maps and notes of the trails used for the ascent that 
I could always return by the same route. I thus 
climbed several mountains about 7,000 feet high, often 
requiring several days of repeated effort before I 
could discover a route that led to the top. Perhaps 
it is this experience which makes me even to-day 
always wish to find my own way rather than be told 
the way. 

Until I was fourteen I always hated school and did 
poorly at it. At a small boarding school in the 
suburbs of Paris, however, being an American and* 
having a friend who was influential with the head of 
the school, I was freed from much of the absurdly 
rigorous discipline to which the French boys were 
subjected. Thus, I could spend time alone in the 
school laboratory and was encouraged by one of the 
teachers to learn to use logarithms and solve problems 
in trigonometry, subjects not required by the cur- 
riculum. 

I have been fortunate in having many wonderful 
teachers. Three of them have been recipients of this 
Perkin Medal. Whittaker and Chandler were my 
teachers at Columbia and Whitney during the last 
eighteen years. Professor B. S. Woodward, at 
Columbia, in connection with his courses in mechan- 
ics, was extremely stimulating and encouraged me to 
choose and solve my own problems for class work 
mstead of those required in the regular course. 

I should like to see spontaneous work of this kind 
take a much more prominent part in our educational 
system — ^at least for students who have more than 
average ability. 

The Value oe Hobbies 

Very great benefit may be derived from hobbies. 
Probably each person should have several of them. 
Just recently I met a small boy, only six years old, 
who had an overpowering, wide-eyed enthusiasm for 
collecting insects. He weighed each one of them 
within a milligram, and then, after desiccating them 
thoroughly over calcium chloride, weighed them 
again. Many elaborate notes and even correspon- 
dence resulted. I am afraid our universities, with 
their dormitories and other standardizations, tend 
to discourage such wholesome individual activities. 

Of course, after talking of hobbies, I can not resist 
the temptation to tell you something of my own. 
Perhaps my most deeply rooted hobby is to under- 
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stand tile meclianisia of simple and familiar natural 
phenomena, I will give only two illustrations, but 
these, I hope, will make you see how easy it is to find 
around us simple phenomena that are not well under- 
stood. 

Every chemist knows that after he stirs a liquid in 
a beaker having a precipitate in the bottom, the pre- 
cipitate collects near the center. Probably few of 
you know why this is so. It is not due to the slower 
velocity of rotation near the center, nor to the slower 
motion with respect to the glass. This is proved by 
the fact that ii you put the beaker, with the precipi- 
tate in suspension in the liquid, upon a rotating table, 
the precipitate wiU collect in a ring as far from the 
center as possible, although the relative angular 
motion of the beaker and its contents are the same 
as before. A little study proves that the phenomena 
are due to unbalanced centrifugal forces. For ex- 
ample, when the liquid is stirred, so as to set it in 
rotation, centrifugal force produces a greater hydro- 
static pressure near the walls of the beaker. But the 
liquid very close to the bottom surface of the beaker, 
because of friction, can not rotate so fast, and there- 
fore the centrifugal force is not so great and does 
not counteract the radial hydrostatic pressure differ- 
ence existing in the upper layers. The liquid in con- 
tact with the glass bottom is thus forced inwards and 
carries the precipitate with it. 

The phenomena connected with the formation and 
the disappearance of ice in a large lake, such as Lake 
George, have interested me for years. One clear 
night at the end of December, when the water of a 
large bay was at a uniform temperature of not over 
0.2® C. and the air temperature was -22° C., ice 
which formed slowly at some places on the shore, 
melted in a couple of minutes when pushed out a 
few meters from the shore. There was no wind in 
the bay, but a slight breeze over the central part of 
the lake caused a very slow circulation of water in 
the bay with a velocity of perhaps 1 or 2 cm. per 
second. 

In contrast with this consider the phenomena ob- 
served one clear afternoon of the following April. 
The body of the lake was still covered with ice which 
was about 20 cm. thick, but close to the shore there 
were places where the ice had melted back for a dis- 
tance of 5 meters or more. Although the air tem- 
perature was +3® C. and the water 10 cnu below 
the surface was at +2,5°, ice crystals about 50 cm. 
long formed in these pools in less than half an hour. 
After considerable analysis I believe I can explain 
this apparent paradox by the stability in the stratifica- 
tion of the water in April caused by the denser under- 
lying warm water which had been heated by the sun. 
With this stability which prevented vertical convec- 


tion the surface water could freeze because of the 
radiation into the clear sky. But in December the 
water temperature was so uniform that the differences 
of density were not sufficient to prevent vertical cir- 
culation, and thus the surface could not cool to the 
freezing point. 

It appears then that a pool of water at +1® C., 
exposed to cold air with a slight wind can be made 
to freeze more rapidly if the water is heated from 
the bottom. Sometime I want to try this as an ex- 
periment. 

All hobbies, however, stimulate individual action, 
and many develop wholesome curiosity. The child 
should acquire them early, and our educational sys- 
tem should foster them. 

Irving Langmuir 

Eesearch Laboratories, 

General Electric Company, 

Schenectady 


JAMES CAMPBELL TODD 

James Campbell Todd died at his home in Boulder, 
Colorado, the evening of January 6, 1928, following 
a long illness. 

Born in Shreve, Ohio, March 17, 1874, he graduated 
from Wooster College in 1897, with a degree of 
bachelor of philosophy. He continued his studies in 
the University of Pennsylvania School of Medicine, 
from which he received the degree of M.D., in 1900. 

While in Wooster College he held the position of 
assistant in biology during 1895-96. From 1900-01 
he was resident physician in the Allegheny General 
Hospital, Pittsburgh. About this time his health 
failed, and he moved to Colorado, where he located 
in Denver. 

He soon became identified in the field of medical 
education, first as assistant of pathology in the Den- 
ver and Gross College of Medicine during 1904r-05, 
then as lecturer from 1905-08, later as associate pro- 
fessor from 1908-10, and assumed the professorship 
of the department in 1910. . 

On January 1, 1911, the University of Colorado 
School of Medicine absorbed the Denver and Gross 
College of Medicine, the two faculties were merged, 
and Dr. Todd became professor of pathology m the 
Boulder Division. He also acted as the secretary of 
this division until 1916. Since 1923 he has been pre- 
medical adviser in the university. 

As the study of pathology broadened he felt that 
he was losing the contact in the fields of hematology 
and parasitology he desired. So in 1916 he became 
professor and the head of the department of clinical 
pathology which had just been created at his request. 
These positions he held at the time of his death. 
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During these years ill health became an increasing 
handicap, but in the face of these difhculties he 
showed a determination and persistency of purpose 
that won the admiration of both students and faculty. 
And his enthusiasm for his work was transmitted to 
all who had the pleasure to work with him. He was 
ever willing to aid, and considered the r61e of a 
•teacher as his highest ambition. 

Early in his teaching career he found that little or 
nothing had been compiled in clinical laboratory 
methods of value to the general practitioner. The 
collecting and testing of such laboratory procedures 
became his life work. He kept the viewpoint of the 
average medical man before him, and simplicity of 
technic as well as the accuracy of results claimed his 
closest attention. 

His book “Clinical Diagnosis by Laboratory Meth- 
ods” first appeared in 1908, and in the different 
editions he placed all his writings, with the exception 
of a few early articles. This book has become estab- 
lished over the world as an authority in its field, and 
it has with few exceptions enjoyed as widespread a 
distribution as any medical book published in English. 
He was sole author of the first five editions. The 
sixth edition, which came out in September, 1927, was 
written in collaboration with Dr. Arthur Hawley San- 
ford of the Mayo Clinic. His determination and 
perseverance may be realized by the fact that the 
work on all editions of his book was done while bed- 
fast or in a rocking-chair. 

In recognition of his ability in his field Dr. Todd 
was the recipient of many honors. Modest to the 
point of bashfulness, he would seldom speak of his 
own work except in a reticent manner. But his 
opinions on diagnostic methods always demanded re- 
spect, for they were given only after due considera- 
tion, and then in a decisive manner. 

He became a feUow of the American College of 
Physicians in 1922, was a member of Sigma Xi, and 
was given honorary membership in Phi Beta Kappa 
by his Alma Mater in recognition of his ability and 
learning. He was a fellow of the American Associa- 
tion for the Advancement of Science, a feUow of the 
American Medical Association, of the American So- 
ciety of Clinical Pathologists, and an honorary mem- 
ber of the Colorado Society of CHnieal Pathologists, 

Four years ago he was compelled to give up active 
teaching, but kept in close touch with the affairs of 
his department, the university and the world. He 
read much, not only in his particular field, but on 
general subjects. He wiU be missed in particular by 
his old students, and by faculty members of the uni- 
versity, who enjoyed his ability as a conversationalist, 
who admired him for his accomplishments, respected 
his ability and scholarship, and whose memory will 
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be cherished as that of a man whom all could well 
emulate. 

E. R. Mugrage 

Denver, Colorado 

SCIENTIFIC EVENTS 

THE ARNOLD ARBORETUM 

Contracts for a new and larger greenhouse and 
nursery for the Arnold Arboretum, accordmg to the 
Harvard Alumni Bulletin ^ have been signed, and work 
will proceed at once. The land opposite the Jamaica 
Plain entrance, outside the arboretum, at the comer 
of Center and Prince Streets, on which the greenhouse 
now stands, has been sold. The new site is on the 
South Street side of the arboretum, on the rising 
ground of the Bussey Institution, adjacent to the 
Bussey greenhouse range. 

A new feature of the greenhouse will be a labora- 
tory fuUy equipped for research in plant pathology 
and genetics. The greenhouse will be about fifty feet 
long, and will have, also, a workroom for potting, 
and pits for the growth of woody plants. The nur- 
sery, a few feet away, wiU cover about three acres of 
land. 

Professor Oakes Ames, supervisor of the Arboretum 
and of the Harvard Botanical Museum, and chairman 
of the council of botanical collections of the uni- 
yersity, made the following statement in regard to the 
plans for the arboretum: 

We want to mahe the arboretum a world center not 
only of systematic dendrology, but of dendrology as a 
whole. The proximity of the new greenhouse to the 
Bussey Institution will make possible a closer cooperation 
than has been possible heretofore. The Arnold Arbo- 
retum is the only one in the United States which is con- 
nected with a university and can draw upon the special- 
ists in its faculty for scientific help. 

Already we have in view for these courses two men in 
the first rank in their fields, although no definite arrange- 
ments have been made to secure their services. If we 
succeed in getting the right man for the course in plant 
pathology this work will begin about July 1. Dr. East, 
at the Bussey Institution, will supervise the work on 
genetics. We shall also add to the staff another system- 
atic botanist whose field wiU cover the woody plants of 
tropical America, 

The assembling of rare species and varieties of plants 
will be continued, of course, so that the arboretum may 
remain in the forefront of gardens of its type. It is 
expected that Dr. Joseph F, Bock, who has returned to 
China and is conducting explorations for the National 
Geographical Society, wiH again serve the arboretum, and 
will classify many of the plants which he sent us from 
Kansu and Tibet. This spring, Professor J. G« Jack and 
Alfred Eehder, of the arboretum staff, will collect new 
plants at the Harvard Botanical and Zoological Station 
at Soledad, Cuba. 
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The arboietum is looking eagerly toward Spanish Hon- 
duras, at present, as very little is known of its plant life 
because it is a difficult country for the white man to ex- 
plore. It is hoped to send an expedition there in the 
near future, as anything found there would be exceedingly 
valuable from a botanical point of view. 

In cooperation with the University of California an 
expedition will be sent this year to New Guinea. It is 
also proposed to send a French botanist to explore the 
Island of Madagascar, where there is a very interesting 
flora, very few specimens of which have been brought to 
the United States. 

J. E. Palmer, of the arboretum staff, will probably go 
to the southern part of Texas, near the Mexican border, 
to add to his flndings from the botanically little-known 
Davis Mountains. 

The arboretum, although under the supervision of 
Harvard University, has always had to raise its own 
budget. During Professor Sargent^s lifetime he was 
able through his own efforts to secure sufficient funds 
to meet current expenses. Since his death, the Charles 
Sprague Sargent Memorial Committee has been trying 
to raise a million dollar endowment fund to carry on 
the work as he outlined it. About $765,000 has been 
contributed to date and $235,000 is needed. Contribu- 
tions, of whatever size, should be sent to the Treasurer 
of Harvard University, to Henry S. Huimewell, the 
Cedars, Wellesley, Mass., or to William C. Bndieott, 
71 Ames Building, Boston. 

GIFTS TO THE COLLEGE OF PHYSICIANS 
AND SURGEONS BY THE ALUMNI 
ASSOCIATION! 

To serve as a nucleus for a fund to establish an 
alumni professorship of pathology in memory of 
Francis Belafield, P. & S., instructor in pathology 
and the practice of medicine at the College of Physi- 
cians and Surgeons from 1876 until his retirement in 
1901, m^bers of the Association of Alumni of the 
College of Physicians and Surgeons have voted to 
turn over to Columbia University $127,822.70 belong- 
ing to various funds of the association. 

This action took place at the annual meeting of the 
association on January 30 at the Faculty Club. Dr. 
Benjamin P. Watson, professor of gynecology and 
obstetrics, delivered a short address comparing medi- 
cal education and practices in this country with those 
in England, 

The money for the Francis Delafield professorship 
is to be held in trust until by its income and subse- 
quent gifts it reaches $200,000, the amount necessary 
to endow a professorship. The sum represents the 
principal and unexpended income of four funds-~the 
Alu mni Fellowship Fund, the Alumni Publication 
Fund, the Cartwright Prize Fund and the ATn-mm 

i From the Colwmbia Ahmid News. 


Prize Fund. In the ease of the prize funds, it has 
been impossible for several years, to award the prizes 
under the conditions of the original gifts because of 
provisions of recent postal laws which specify that if 
a prize is offered, a prize must be given, whether con- 
tributions merit the giving of a prize or not. 

The members also voted to turn over to the univer- 
sity $17,601.13, representing principal and unex- 
pended income of the Cartwright lectureship fund, to 
be held in trust by the university, the income to pay 
for lectures on medical subjects at the medical school 
by prominent persons nominated from time to time 
by the school faculty. 

Dr. Francis Huber, '77 P. & S., announced that 
$3,000 of the Huber Building Fund was being ex- 
pended in furnishing an alumni room at the new med- 
ical center. Some money will be left in the fund to 
meet repairs and items of additional furnishing 
later on. 

The executive committee of the association promised 
the sum of $1,000, $836 of which has been I'aised, to 
renovate portraits belonging to the school before they 
are moved up to the new medical center. 

Before transferring the Cartwright lecture fund to 
the university, the sum of $1,500 was set aside to pay 
the expenses of bringing an internationally prominent 
medical man to deliver an address at the opening of 
the medical center. 

RADIO BROADCASTS OF TWICE-DAILY 
WEATHER REPORTS 

For several months past the U. S. Weather Bureau, 
with the cooperation of the Navy Department, has 
broadcast the morning weather reports from more 
than 200 stations in the United States and Canada. 
Beginning on February 1, the complete reports, both 
morning and evening, will be broadcast at 8: 15 A. M.- 
and 8 : 15 P. M. Eastern Standard time, in coopera- 
tion with the OfS.ce of Communications of the Navy 
Department by distant control connection with the 
Naval radio station (NAA) at Arlington, Va. 

The reports are expressed in the regular Weather 
Bureau Code which may be translated at sight after a 
very short study of the key to the system. These 
broadcasts give the widest possible distribution of 
the twice-daily weather reports from all parts of the 
country for the use of both the army and the navy, 
commercial and government aviation fields, business 
organizations and individuals who may have need of 
the information at an earlier hour than has been pos- 
sible heretofore to release and distribute it. 

Two other broadcasts are made at 11 A, M. and 
11 P. M, for the benefit of European weather services. 
The weather reports in these broadcasts are expressed 
in the International Numeral Code. Information 
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relative to that code may be obtained on application 
to the Weather Bureau at Washington, D. C. — ^A. J. H. 

dinner in honor of dr. L. 6. HOWARD 

The dinner held by the entomologists at the time of 
the annual meetings of the scientific societies affliated 
with the American Association for the Advancement 
of Science, at Nashville, Tenn., during' the Christmas 
holidays was observed as a testimonial to Dr. L. 0. 
Howard, who recently retired as chief of the Bureau 
of Entomology, of the United States Department of 
Agriculture. Dr. H. A. Morgan, president of the 
University of Tennessee, who for many years was one 
of the leaders in entomology in the south, presided on 
this occasion and prominent entomologists throughout 
the United States and Canada paid tribute to the 
achievements of Dr. Howard which covered a period 
of nearly 50 years, during which time he has guided, 
the entomological activities of the department, and has 
built up and stimulated a high degree of cooperation 
and good-will among the leading entomologists of the 
world. 

Over 240 entomologists attended this dinner, repre- 
senting all sections of the United States and Canada, 
as well as foreign countries, to express their respect 
and appreciation of Dr. Howard and his achievements. 

A warm tribute was paid to Dr. Howard by Dr. 
C. L. Marlatt, the new chief of the bureau, who has 
been his associate for nearly forty years, in which he 
pointed out that Dr. Howard would continue his ac- 
tive research work with the bureau. 


SCIENTIFIC NOTES AND NEWS 

The Geological Society of Stockholm has elected 
the following to corresponding membership: Pro- 
fessor Reginald Daly, Cambridge, Mass.; Professor 
Charles Schuohert, New Haven; Dr. E. 0. Ulrich, 
Washington; Dr. F. A. Bather, London, and Pro- 
fessor P, Niggli, Zurich. 

Dr. L. H. Bailey, of Ithaca, has been awarded the 
Yeitch memorial gold medal by the Royal Horticul- 
tural Society of England “for scientific work on be- 
half of horticulture.’^ 

Dr. Henry Fairfield Osborn, president of the 
American Museum of Natural History, has been made 
a “corresponding academic” of the Italian Institute of 
Human Paleontology. 

Dr. Treat B. Johnson, professor of organic chem- 
istry at Yale Uniyersity, has been appointed Sterling 
. professor of chemistry in the university. 

Edward Bausch, president of the Bausch and Lomb 
Optical Company, has been elected an honorary mem- 
ber of the American Microscopical Society “in recog- 


nition of more than fifty years of active interest in 
microscopy.” 

The American Institute of Mining and Metallurgi- 
cal Engineers has made the first award of the Hunt 
prize for the best paper on ferrous metallurgy by a 
member not more than 40 years of age to Charles H. 
Herty, Jr., of the United States Bureau of Mines, and 
the Johnson award for “the encouragement of research 
in ferrous metallurgy” to P. H. Royster, of the same 
bureau. 

Sir Gowland Hopkins, professor of biochemistry 
in the University of Cambridge, was recently pre- 
sented with the Society of Apothecaries medal at a 
dinner. 

According to the Bulletin of the American Mathe- 
matical Society, the Lobachefsky prize of the Physieo- 
Mathematical Society of Kazan has been awarded to 
Professor Hermann Weyl, of the Zurich Technical 
School, for his work as a whole and in particular for 
his contributions to the problems of space from the 
point of view of the theory of groups and for his re- 
searches on the representation of continuous groups. 
Earlier awards of this prize were to Lie in 1897, 
Killing in 1900 and Hilbert in 1903. 

Dr. Richard Wettstein, vice-president of the 
Yienna Academy of Sciences and professor of sys- 
tematic botany in the University of Yienna, has been 
elected an honorary member of the Russian Academy 
of Sciences. 

Professor Manilowski, who was recently ap- 
pointed to the chair of anthropology in the Univer- 
sity of London, was the chief guest at a luncheon 
given at the Lyceum Club on January 28 by the 
Polish Circle. 

Dr. Yictor Goldschmidt, professor of mineralogy 
at the University of Heidelberg, celebrated his sev- 
enty-fifth birthday on February 10; 

Sir Jambs Walker will retire from the chair of 
chemistry at the University of Edinburgh at the end 
of the current academical year. 

Dr. J. Paul Goode, first professor of geography 
at the University of Chicago, will become professor- 
emeritus at the close of the present academic year. 
Professor Goode has been connected with the uni- 
versity since 1901, 

The seventieth birthday of Dean William Kuhns 
HUl, head of the department of chemistry of Carthage 
College, was recognized by a celebration consisting of 
a banquet, the presentation of a handsome chest for 
letters and a fireside chair presented by friends. 
The board of trustees have granted Dean Hill a sab- 
batical recess of one semester. 
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Dbs. William J, Mato and Alexis Carrel were 
guests of honor at a dinner at the Maryland Club on 
January 16, previous to their addressing the Johns 
Hopkins University School of Medicine on ^^The 
Splenomegalias” and the activities of tissue cells, re- 
spectively. 

Dr. John Sundwall, professor of hygiene, public 
health and physical education at the University of 
Michigan, was elected president of the Michigan 
Public Health Association at its seventh annual meet- 
ing in Lansing on January 13. 

Dr. Arthur P. Kelley, assistant professor of 
botany at Kutgers University, has joined the staJff of 
the Allegheny Forest Experiment Station, as associate 
ecologist, with headquarters at the University of Penn- 
sylvania. 

Emanuel Fritz, associate professor of forestry at 
the University of California, has been appointed to 
the field staff of the West Coast Lumber Bureau, as 
technical authority. 

Da T. Dwight Sloan, formerly professor of clin- 
ical medicine at the University of Nanking in China, 
has been appointed to succeed Colonel Louis G. 
Trimble as superintendent of the New York Post- 
Graduate Medical School and Hospital. 

AiiERED M. Bailey has been appointed director of 
the Museum of the Chicago Academy of Sciences, 
Mr. Bailey has been curator of birds and mammals in 
the Louisiana State Museum and in the Colorado Mu- 
seum of Natural History. 

Dr. E. Ejdson, of the Central Weather Bureau, 
Melbourne, Australia,, has been appointed to take 
charge of the Meteorological Bureau of New Zealand. 

On invitation of Governor H. M. Towner, of Porto 
Rico, President Livingston Farrand, of Cornell Uni- 
versity, accompanied by the dean of the- New York 
State College of Agrieulture, Albert R. Mann, and 
Dr. Lewis Khudson, professor of plant physiology, 
will sail for San Juan on March 1 to make a survey 
of agricultural conditions on the island, with particu- 
lar reference to the problems of tropical agriculture 
and the opportunity for intensive scientific research 
in that field. President Farrand and Dean MflTm 
while on the island will represent Cornell University 
at the twenty-fifth anniversary celebration of the Uni- 
versity of Porto Rico. 

Neil M. Judd, curator of American archeology, 
United States National Museum, returned to Wash- 
ington on December 6, after six months’ field work 
for the National Geographic Society at Fueblo Bonito, 
a prehistoric Indiaa village in northwestern New 
Mexico. The past summer marked the seventh and 


concluding season of the society’s explorations at this 
most remarkable of all the pre-Hispanic pueblos of 
the southwest, Mr. Judd is now engaged upon prep- 
aration of his final reports to be published by the 
society. 

Dr. George D. Birkhoee, professor of mathematics 
at Harvard University, is en route to Japan where he 
is to conduct some research work in pursuance of the 
mathematical principles of art. 

Dr. Reuben L. Kahn, immunologist of the bureau 
of laboratories, Michigan Department of Health, has 
been invited by the health committee of the League of 
Nations to attend a serologic conference extending 
from May until July at Copenhagen, Denmark. 

The Lane medical lectures, which are to be given at 
Stanford University by Dr. F. d’Herelle, directeur du 
Service Baeteriologique du Conseil Sanitaire, Mari- 
time et Quarantinaire of Alexandria, Egypt, and dis- 
coverer of the bacteriophage phenomenon, have been 
tentatively fixed for the week commencing October 22, 
1928. The subjects of the lectures will be as follows: 
“Baeteriophagy,” “Bacterial Mutations,” “The Nature 
of the Bacteriophage,” “Infectious Diseases” and 
“The Phenomenon of Recovery.” In addition Dr. 
d’Herelle will give a general lecture at Stanford Uni- 
versity on “Logie in Biological Researches.” 

Dr. George Barger, professor of chemistry in its 
relations to medicine at the University of Edinburgh, 
whose appointment as non-resident lecturer in chem- 
istry at Cornell University for the second term of the 
present university year was recently announced, wiU 
give lectures on the following subjects: The chemistry 
of hormones, the chemistry of vitamins, synthetic 
drugs, chemotherapy, the theory of the action of cer- 
tain substances as depending on residual valency, 
illustrated by the analogy of the blue of adsorption 
compounds of iodine, the action of micro-organisms 
on carbohydrates and proteins, chemistry of sugars, 
proteins and purine derivatives and alkaloids. 

Under the auspices of the H. K. Cushing laboratory 
of experimental medicine at Western Reserve Univer- 
sity, Dr. Hugo Fricke, of Copenhagen, will give a 
series of fifteen lectures in biophysics at the medical 
school. 

Dr. Sigmund Fraenkel, professor of medical 
chemistry at the University of Vienna, addressed the 
University of Wisconsin Medical Society on January 
12 on “Chemistry of the Vitamins,” 

Dr. Bird T. Baldwin, director of the Iowa Child 
Welfare Research Station, will address a series of 
meetings in the United States and Canada during the 
last part of February on the subject of child devel- 
opment. 
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Db. W. F. G. Swann, director of the Bartol re- 
search foundation of the Franklin Institute, lectured 
on '^Recent Theories of the Atom” before the Amer- 
ican Philosophical Society on February 3- 

Db. Habbison E. Howe, editor of Industrial and 
Engineering Chemistry, has returned from Florida, 
where he was invited to speak before a number of 
open forums on the subject of ^^The New Competi- 
tion.” 

The centenary of the birth of Professor Eugene 
Koeberle, the inventor of haemostatic forceps, has 
recently been celebrated at Strasbourg. 

Db. Clipeobd H. Fabb, associate professor of bot- 
any in Washington University, St. Louis, died sud- 
denly of pneumonia on February 10, aged thirty-nine 
years. 

Db. Kabl Konbad Koessleb, associate professor of 
medicine at the Rush Medical School and member of 
the Sprague Memorial Institute, died on February 14 
at the age of forty-seven years. 

Db. G. Reese Satterlee, specialist in gastro-intes- 
tinal diseases of the Fordham Hospital, New York, 
died on February 9 at the age of fifty-four years. 

Wade Toole, professor of animal husbandry at the 
Ontario Agricultural College, died on January 12. 

Richard Keabton, well-known British naturalist, 
died on February 9 at the age of sixty-five years. 

Pbopessor R. W. Genbse, professor of mathe- 
matics in the University Collie of Wales, Aberyst- 
wyth, died on January 21, aged seventy-nine years. 

German exchanges announce the death of the fol- 
lowing scientific men: Dr. Valentin Haecker, pro- 
fessor of zoology and comparative anatomy at HaUe; 
Dr. Antonin Prandtl, professor of psychology at 
Wurzburg; Dr. Ludwig Milch, professor of mineral- 
ogy at Breslau; Dr. Richard Pribram, professor of 
physical chemistry at Vienna; Dr. Eilhard Wiede- 
mann, professor of physics at Erlangen; Professor 
Hans Leo, formerly director of the Bonn Pharmaco- 
logical Institute, and Dr. Joseph Thomayer, professor 
of neurology at Prague. 

Appointments to Ramsay fellowships in chemical 
science for this session have been made for the pres- 
ent session as follows, the institution selected by the 
fellow for his research being given: British Fellow- 
ships: Dr. R. F. Hunter, Imperial College of Science 
and Technology, London; Mr. A. M. Taylor, Univer- 
sity of Cambridge; Glasgow fellowship: Mr. James 
B. Fulton, University of Manchester; Canadian fel- 
lowship: Br. W. H, Barnes, Royal Institution, Lon- 
-don; Danish fellowship: Miss Augusta M. Unmaek, 


University of Oxford; French fellowship: M. Robert 
le Guyon, University College, London; Italian fellow- 
ship: Dr. Gastone Guzzoni, Royal School of Mines, 
London; Japanese fellowship: Dr. Yohei Yamaguchi, 
University College, London; Spanish fellowship: 
Senor Fernando Calvet, University of Oxford; Swed- 
ish fellowship: Mr. H. Liander, University College, 
London. The total value of the annual amount of the 
fellowships that is awarded is approximately £4,000, 
of which about £3,000 is provided by grants from 
dominion and foreign sources. 

A SERIES of illustrated lectures on important de- 
velopments and discoveries in various fields of engi- 
neering will be given by members of the staff of the 
Harvard Engineering School during the second half- 
year. These lectures will be open to the public, and 
will be given in 110 Pierce Hall on Thursday after- 
noons, at 4:30 o’clock, as follows: February 23. — 
‘^The Telephone and how it Works.” Professor A. E. 
Kenneliy, professor of electrical engineering. March 
1. — ^^^The Rusting of Iron and its Prevention.” Pro- 
fessor Albert Sauveur, Gordon McKay professor of 
metallurgy and metallography. March 8. — Steam 
Locomotives.” Professor H. N. Davis, professor of 
mechanical engineering. March 15. — “The Purifica- 
tion of Municipal Water Supplies, with special ref- 
erence to Cambridge.” Professor M. C. Whipple, 
assistant professor of sanitary chemistry and sanitary 
inspector. March 22. — “Gasoline.” Professor J. B. 
Conant, professor of chemistry. March 29. — ^^^Elee- 
tric and Gas Welding — One of the Most Useful Tools 
in Modem Industry.” Professor C. A. Adams, Ab- 
bott and James Lawrence professor of engineering. 

The next International Mathematical Congress will 
be held at Bologna from September 3 to 10. Nature 
notes that, since the war, previous congresses have 
been held at Strasbourg in 1920 and Toronto in 1924, 
but the Bologna meeting will be the first since the 
■ war that will be strictly international in character, its 
two predecessors having been restricted as to mem- 
bership to subjects of allied or neutral nations. The 
Italian prime minister takes great interest in the con- 
gress and has accepted the office of honorary presi- 
dent. Arrangements are actively proceeding for the 
various sections of pure mathematics and applica- 
tions of mathematics to economics and to scientific 
and technical problems. In addition, excursions are 
being proposed for visiting the art treasures of Flor- 
ence and Ravenna and some of the principal hydro- 
electric plants of Italy. Professor Pasquale Sfameni, 
rector of the University of Bologna, is organizing 
president, Professor S. Pincherle is president of the 
executive committee and the general secretary is Pro- 
‘ fessor Ettore Bortolotti, Via Zamboni 33, Bologna. 
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The ninetieth meeting of the German Society of 
Naturalists and Physicians will be held at Hamburg 
from September 16 to 28. Special emphasis will be 
given in the general meetings and in the sections to 
the relationships of German science and medicine to 
maritime studies and to overseas countries. 

According to Naturej the twentieth annual general 
meeting of the Institute of Metals will be held in 
London on March 7 and 8, under the presidency of 
Dr. W. Rosenhain, superintendent .of the department 
of metalluigy and metallurgical chemistry in the Na- 
tional Physical Laboratory. The papers to be read 
and discussed include contributions from metallurgists 
in Germany, Japan and the United States, as well as 
Great Britain. The autumn meeting will be held at 
Liverpool from September 4 to 7. 

The twenty-second Dutch Congress of Natural Sci- 
ence and Medicine will be held at Rotterdam from 
April 2 to 4, 1929, under the presidency of Professor 
P. E. Verkade, of Rotterdam. 

The committee on scientific research of the Amer- 
ican Medical Association invites applications for 
grants in aid of research on problems bearing on 
clinical medicine. Inquiries may be addressed to the 
committee at 535 North Dearborn Street, Chicago, HI. 

The council of New York University has accepted 
a $3,000 annual fellowship from Sherman M. Fair- 
child, president of the Fairchild Aviation Company, 
for research in air-cooled aircraft engines by a grad- 
uate of the Guggenheim School of Aviation. 

The new $1,000,000 Chandler laboratories of Co- 
lumbia University were formally opened on February 
16, when members of the society of the Sigma Xi in- 
spected them. The laboratories were built with an 
anonymous gift of $1,000,000 made to the university in 
honor of the late Professor Charles F. Chandler, who 
was head of the university's department of chemistry. 

MA:g Epstein, who established the Max Epstein 
clinic in the University of Chicago, has given the uni- 
versity $100,000 to be subscribed to the building fund 
of the Chicago Lying-in Hospital. Mr. Epstein^s 
contribution is to be used to establish in the Lying-in 
Hospital building, to be erected on the medical quad- 
rangles, an out-patient department which shall be 
operated as part of the Max Epstein Clinic. 

Work will start in the spring on an addition to the 
University of Minnesota Hospital to cost $890,000. 

Accoeding to press reports, Albert Fuchs, Chicago 
millionaire, whose wife, Fanny Richter Fuchs, pianist, 
recently died of cancer, has announced an offer of aU 
his wealth for cancer research. He is said to have 
sold his eastern holdii^ recently for $2,00(J,000. 


Vanderbilt University announces the gift of $50,- 
000 from Mr. Bernard Flexner, of New York City, 
for the establishment of a lectureship for the purpose 
of perpetuating the association of his brother, Mr. 
Abraham Flexner, in the recent reorganization of the 
school of medicine. The income from this donation 
will make it possible to bring leading scientific men 
to Vanderbilt to lecture on subjects in the field of 
medicine and possibly allied sciences. It is to be 
designated as the “Abraham Flexner Lectureship, 
which will serve to further emphasize the interest of 
the university in scientific work. By special provision 
of Mr. Flexner in making the gift, the first series of 
lectures will be given during the session of 1928-29. 

According to the J ournal of the American Medical 
Association, the board of trustees of St. Margaret Me- 
morial Hospital, Pittsburgh, has received funds to 
establish a laboratory for clinical and biological re- 
search to be known as the John C. Oliver Memorial 
Research Foundation. The donor is Mrs, John C. 
Oliver, of Sewiekley. The gift will provide generously 
for the equipment and maintenance of such a depart- 
ment in the hospital. A full-time biochemist will be 
in charge under the direction of a committee from the 
staff comprising Drs. Paul Titus, Ernest W. Willetts 
and Charles J. Bowen. The new department will not 
take part in routine laboratory work of the hospital, 
but will be available to the entire medical staff for re- 
search on any general medical problem. 

The contract has been let for the new $500,000 
dairy building at the Iowa Experiment Station. An 
inseetary, especially for the study of the European 
corn borer, was also authorized by the legislature, and 
a section of the new horse barn and machinery shed 
has been completed. The old brick horse bam will be 
converted into a laboratory for the department of 
landscape architecture, "while the old dairy building 
will afford much-needed additional room for other de- 
partments in the agricultural division. 

The American Society of Mechanical Engineers has 
presented its gallery of forty-five portraits of noted 
engineers to Cooper Union. The gallery contains 
paintings of past presidents of the engineers' society. 
Among those represented are Charles M. Schwab, Am- 
brose Swasey, George Westinghouse and Admiral 
George F. Melville. 

The French Academy of Sciences has awarded the 
Le Comte donation of 50,000 francs (triannual) to 
Dr. Alexander Yersin, director of the Pasteur Insti- 
tute, Annam. 

Nature states that on March 20 the king will open 
the eastern block of the new buildings of the Science 
Museum at South Kensington, First formed in 1856, 
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the collections have occupied various buildings, but 
now for the first time they are shown in one designed 
for this purpose, though about a quarter of the col- 
lections still remain in buildings which were originally 
constructed for the exhibition of 1862. 

A PRIZE of about $25Q is offered by the British 
Journal of Anesthesia for the best research in anes- 
thesia made in Great Britain during the coming year. 
This will be known as the Sidney Rawson Wilson 
prize, in memory of the late Dr. Wilson. 

The University of Edinburgh has received inti- 
mation of a bequest by the late James Sanderson, 
Galashiels of five shares of the residue of his estate, 
to be applied for the advancement . or promotion in 
the university of technical and scientific study and re- 
search in the chemistry and engineering branches of 
the faculty of science. The amount of the bequest is 
estimated at about £35,000. The university has ac- 
cepted the offer of an endowment contributed by 
former students and others associated with the work 
of emeritus Professor Robert Wallace, for the founda- 
tion of a university prize, to be known as the. “Wal- 
lace Prize,” to be awarded to the best degree student 
of the third year in agriculture. , 

According to the report of the Royal Magnetical 
and Meteorological Observatory at Batavia for 1926, 
recorded in Terrestrial Magnetism, the electrification 
of the Batavia-Buitenzorg railway has made it neces- 
sary to move the recording magnetographs at Buiten- 
zorg to the Island of Kuiper in the Bay of Batavia. 
The plans for the new building have been completed 
and construction was to begin shortly. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Op an allotment of $200,000 to the school of agri- 
culture, Pennsylvania State College, for new build- 
ings, $150,000 is to be used for the first unit of a biol- 
ogy building, primarily for botany. The remaining 
^0,000 is to be divided between a new sheep bam, an 
.addition to the dairy bam milk room, a livestock hos- 
pital and the first unit of a new poultry plant. 

Columbia University has announced twenty-eight 
•gifts, aggregating $25,950, including one of about 
$10,000 from Dr. L, M. Waugh for the purpose of 
financing a research expedition to Labrador. 

The new Warner laboratory of mechanics and hy- 
draulics at the Case School of Applied Science has 
been completed. 

The Dorr Memorial Research Laboratory of Tem- 
ple University was ' dedicated on Janu^ 31, This 
laboratory was made possible through a $50,000 fund 
bequeathed by the late Dr. Henry Isaiah Dorr. 


T. R. Eerens has given a further sum of £22,500 
to the newly established University College at Hull. 
This brings ins gifts to the college to about £300,000. 
Mr. Ferens has asked that £20,000 of his latest bene- 
faction should be set aside for endowing a chair. The 
foundation stone of the new buildings will be laid on 
April 28. 

Dr. Charles It. Edmunds, formerly president of 
Canton Christian College, now Lingnan University, 
and later provost of the Johns Hopkins University, 
has accepted the presidency of Pomona College. He 
will assume office about May 1. 

Dr. Madison Bentley, of the University of Illi- 
nois, has been appointed Sage professor of psychology 
at Cornell University to occupy the chair held for 
nearly thirty-five years by the late Edward Bradford 
Titehener. 

Dr. Edward U. Condon, recently an International 
research fellow in .mathematical physics at Gottingen 
and Munich and at present a special lecturer in Co- 
lumbia University, has been appointed assistant pro- 
fessor in physics at Princeton University. 

Dr. P. W. Whiting, for the past year research in- 
vestigator under the National Research Council sta^ 
tioned at the Bussey Institution, Harvard University, 
has been appointed assistant professor of zoology at 
the University of Pittsburgh. 

Albert H. Gilbert, assistant professor of botany 
at the University of Vermont and associate plant 
pathologist for the Vermont Experiment Station, has 
been appointed professor of plant pathology and head 
of that department at Macdonald College, the Agri- 
cultural College of McGill University. 

A. C. Hardy has been appointed the first professor 
of zoology at University College, Hull, England, Mr. 
Hardy acted as zoologist to the recent expedition to 
the Antarctic in the Discovery, 

Dr. Emil Ritter von Skramlik, of Freiburg, has 
been appointed professor of physiology at Graz. 


DISCUSSION AND CORRESPONDENCE 
THE ICHNOLOGY OF TEXAS 
It it is almost one hundred years since the Reverend 
Dr. Duncan iuitiated the subject of iehnology by the 
description in the Transactions of the Royal Society 
of Edinburgh of some genuine tracks in the New Red 
Sandstone of Scotland. During the century that has 
passed there have been many contributions to the sub- 
ject, and the last two years have been espemally 
fruitful of studies, both in America and in Europe. 
Interest in these fascinating objects does not wane, 
but rather seems to be on the increase, in spite of the 
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opinion of paleontologists that the study of tracks 
"leads nowhere,” and "are so blind.” To a true 
paleophilist fossil footprints are notes from the life 
of the aniTYifll.ci of the past and give us some clue, not 
otherwise obtainable, of their daily life. The evidence 
is slight, it is true, but none the less the study of 
footprints aids us in our understanding of paleobiol- 
ogy, which we could not otherwise have. 

Feeling thus as I do about the study of footprints, 
it was a source of delight to find here on the Pacific 
Coast other paleophiiists who felt the same about the 
matter, and they possessed a collection of fossil foot- 
prints from the Eed Beds of Texas, which I suggested 
would be well worth studying. The collection was 
then placed at my disposal. The tracks all represent 
small animals of types which are unknown from 
skeletal material. Williston saw some of the tracks 
in 1909 and suggested they mi g ht represent salamand- 
ers. During the twenty years, which have elapsed 
since Williston published his short note, small collec- 
tions of these objects have accumulated in several 
museums, and the time seems propitious to gain an 
insight into the small animals of the famed Texas 
Eed Beds, by a study and description of this assem- 
blage of new materials. The several hundred tracks 
represent a variety of animals, all of which are new 
to science. 

We shall accept it as a well established matter that 
the usual rules of taxonomy apply to ichnologieal 
objects. This is a commonly accepted opinion of 
paleontologists and needs no defense. There- are sev- 
eral new species, of different genera, represented in 
the present assemblage which it is planned to define 
as well as may be and place the matter where it can 
be at the disposal of other workers. The majority of 
the tracks measure under 15 mm. in length, the im- 
prints looking amazingly like the foot-structure of the 
Mierosauria whose anatomy I so delighted to study 
ten years and more ago. in addition to the verte- 
brate impressions, and making the study more fasci- 
nating still, are the trails of invertebrates and weather 
indications. 

It has been more than a century since Pliny Moody 
pointed out to his friends the footprints of Noa¥s 
Raven on the red slab which formed a doorstep to his 
home in Massachusetts, and it is my purpose to regard 
this study of the Ichnology of Texas as a centennial 
celebration of man’s study of the trails of his pred- 
ecessors. It is my hope to see and study all mate- 
rials of this nature and I hope that those who read 
this note and know of footprint assemblages from 
Texas will be so courteous as to let me know. 

Eot L. Moodie 

1021 Eleveistth Street, 

Santa Monica, Califoenia 


DISCOVERY OF FOSSIL TRACKS ON THE 

NORTH RIM OF THE GRAND CANYON 

Fossil tracks of quadrupedal animals were first 
discovered in the roclcs of the Grand Canyon of the 
Colorado in 1915, but the abundance of their occur- 
rence and their great variety of kind has only recently 
been made known.^ During the past three years in- 
vestigations carried on by the senior author show the 
presence of no less than 28 genera and 36 species of 
fossil ichnites. These represent three distinct faunas 
that named in descending order occur in the Coconino 
(Permian), Hermit (Permian) and Supai (Pennsyl- 
vanian?) formations. All of the specimens on which 
the above-mentioned determinations are based were 
obtained entirely from the south side of the canyon, 
and it is, therefore, of interest to find that fossil foot- 
prints also occur on the north side. Mr. Sturdevant, 
with the assistance of Mr. Charles Nash, made a spe- 
cial search for tracks on the north rim and on Decem- 
ber 9, 1927, and was rewarded by finding well-pre- 
served footprints in both the Coconino and Supai 
foripations. 

When collections have been made, it will be a matter 
of added interest to learn whether the tracks occur in 
the same horizons and also whether the same genera 
and species are to be found on both sides of the can- 
yon, which are separated by a distance in an air line 
of fourteen or more miles, 

Charles W. Gilmore, 

U, iS. National Museum 
Glenn E. Sturdevant, 
Grand Canyon National Park 

A CORM ROT OF GLADIOLUS CAUSED BY A 
PENICILLIUM 

The diseased conns have reddish brown lesions, 
firm but not hard, sunken, usually irregular in size 
and shape and without definite margins. The dark 
brown, moderately porous rot invades the eorm tis- 
sues rather rapidly at temperatures between 12 and 
23° C., eventually destroying the eorm. At tempera- 
tures above 20° C. there is but scanty development 
of the blue-green conidia. Numerous sclerotia ap- 
pear both on the surface and in the interior of the 
attacked corms. 

The pathogenicity of the fungus has been proved 
by inoculation experiments and the connection of the 
sclerotia with the Penicillium has been definitely 
established. 

1 Gilmore, C. W., Smith, Miscel, Coll., Vol. 77, No. 9 
1926, pp, 1-41, 12 plates; Smith, Miseel, Colly Vol. 80, 
No. 3, 1927, pp. 1^78, 21 plates; Smith, Miscel, Coll, Vol. 
8, No. 8, 1928, pp. 1-16, 5 plates. 
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Both growing and stored corms become infected 
through even slight wounds but the fungus seems 
unable to penetrate the uninjured epidermis of corms. 

Technical Description : PenicilUum gladioli n, sp. 

When grown at 20-24® C. on gladiolus corms or 
on favorable media such as Czapek’s solution agar, 
or potato dextrose agar, the conidiophores are 50 jx to 
2 mm. long by 2 to 3.6 m- in diameter; penieillus con- 
sisting of the main axis of the conidiophore with or 
without one or two branches, bearing few metulae 
10-12 M* long and verticils of few sterigmata 12 to 14 
by 1.5 to 2 fx with tapering rather than acute points, 
and conidia elliptical-fusiform, smooth, hyaline, 2.8 
to 3.6 by 2.5 to 3 m-, adhering in long chains. When 
grown at 10 to 16® C. the conidiophores tend to be 
longer and coarser, with walls pitted or roughened, 
often forming conspicuous tufts, fascicles or complex 
branching coremia. 

The sclerotia are 140 to 540 m. in diameter; cream 
to light pinkish tan, in age becoming pale brown or 
tan; smooth and composed of thick-walled cells 8 to 
12m- in diameter; retaining their vitality for several' 
months. 

On Czapek’s agar the reverse color of the fungus 
growth is light pinkish cinnamon; drops of pale 
orange yellow fluid are more or less conspicuous on 
the mycelium ; odor none. * 

The fungus described above has been identified from 
corms grown in such widely separated regions as 
Holland, Hew Mexico, Canada, Kansas and New York. 

Lucia McCulloch 
Charles Thom 

IT. S. Berartment of Agriculture, 

Washington, D. C. 

UNDULANT FEVER IN AMERICA 

In 1906 Craig^ reported the first ease of Malta 
(XJndulant) fever originating in the United States. 
At the close of his paper he states: ^^(1) The probabil- 
ity of much wider distribution of Malta fever, even 
in temperate climates, than is generally supposed, 
and therefore the great importance of applying the 
serum test in all undetermined cases of fever in ail 
regions. (2) That there are no pathognomonic symp- 
toms of Malta fever. All the symptoms presented 
may occur in many other infections, and the cases 
are very few in which a diagnosis can be made with- 
out the aid of the serum reaction.^’ The increasing 
number of eases reported since that time shows that 
Craig^s prediction was correct. 

The observation that the causal organism of Malta 
fever {Alcaligenes melitensis) and contagious abor- 

1 Craig, Chas. F*, Intemat, CUmcp, 15 ser., 4, 115, 1906. 


tion {Alcaligenes abortus) in cattle are closely related 
in their cultural, biochemie, serologic and pathogenic 
characteristics was reported by Miss Evans^ and has 
been confirmed by numerous investigators. In addi- 
tion to goats and cattle, hogs and horses are known to 
harbor the microorganisms.® 

Of 35 strains studied by Miss Evans® 33 were of the 
abortus or melitensis A varieties. One strain which 
did not conform to the two common varieties is sero- 
logically closely related to paramelitensis of N%re 
and Raynoud.”* These authors designated as para- 
melitensis in their morphologic, cultural and bio- 
chemic features, but failed to agglutinate or agglu- 
tinated slightly in melitensis serum. Absorption of 
agglutinins by paramelitensis from melitensis serum 
was only partial. 

The writer has recently isolated a microorganism 
from the blood of a patient iU with a wave-like type 
of fever of long duration; with swelling and painful 
joints and sweats. Blood examination showed sec- 
ondary anaemia, leucopenia and a marked increase in 
the percentage of the l 3 rmphoeytes. 

This microorganism was culturally, morphologically 
and biochemically melitensis, but it agglutinated in 
mehtensis serum in the lower dilutions only, and it 
did not absorb very much of the agglutinins from the 
serum. Spontaneous agglutination in salt solution 
was marked. Perhaps this variety of melitensis is 
more widely spread than was formerly believed. 

Frederick: W. Shaw 

Medical College of Virginia, 

Richmond 

ARE SALT SOLUTIONS MUSICAL? 

Tests in our laboratory with magnesium sulphate, 
salt, ammonium chloride and sugar convinced us that 
the change in pitch described by Dr. C, D. Spivak 
(Science, October 21, 1927) is due almost entirely to 
a change in volume of the solution with a consequent 
change in the length of the resonant column in our 
closed tube (air column over liquid in tumbler, beaker 
or graduate). Thus when magnesium sulphate is 
added to water the first increase in volume is equal 
to that of the dry magnesium sulphate; but as solu- 
tion progresses, the volume of solution plus solid 
diminishes with a corresponding change in pitch. 
Solids on the bottom of the container produce a 
deadening of sound. The addition of sand deadened 
the sound and caused a change in pitch equal to that 
caused by the addition of an equal volume of water. 

1 wonder if Dr. Spivak has taken these points into 

2 Evans, Alice 0., Jour. Inf. IHs., 22, 580, 1918. 

» Evans, Alice C., Eygiemc Lab. BulL no. 143, 1925. 

^N4gre, L. and Raynaud, M,, Compt. rend. Soc. de biol. 
Paris, 72, 791, 1912. 
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consideration? His finding that some salts are non- 
musical can be explained in this manner. If the 
length of the resonant column is long, the addition 
of salt or solid to the liquid below will cause only a 
relatively change in the length of the resonant 
column. If, on the other hand, it is short to begin 
with, 'and has its length decreased by one* haL£, a 
change of one octave will occur. 

0. C. Magistad 

University of Arizona 


BANANA STOWAWAYS 

Some time ago a couple of strange ^^miee^’ with 
prehensile tails, were brought to the laboratory from 
a neighboring grocery store. They proved to be 
Marsupials from some one of the Central American 
States, and belong to the genus Marmosa sp. A visit 
to the store resulted in the discovery of three more 
of this marsupial family making five in the single 
bunch of bananas. They were fed on grasshoppers 
and bananas and lived until the cold weather came on, 
when proper food could be secured no longer. 

Many animals are imported in banana. bunches and 
many insects, snakes and rats have been collected in 
the fruit commission houses, but this is the first time 
in the writer’s knowledge that Marsupials of this 
genus have been included in the list of stowaways. 

L. A. Auams 

University op Illinois 


ON THE VELOCITY OF SOUND 


In an article entitled as above and published on 
page 381 of Science for October 21, 1927, an error 
was made in the value of a constant in the last line 
of the article. This line should read 


V = 331.4 


UinoN College 


/ 4.45 X 10-3 \ 

dll-53 ) 


meters 

sec 


P. 1. Wold 
Geo. E, Stibitz 


SCIENTIFIC BOOKS 

NmigatoT^ The Story of Nathaniel Bowditch, By 
Alfred Stanford. New York: William Morrow 
& Co. pp. 308. $2.50. 

It is only an occasional book in the field of general 
literature that threads its story about the life of a 
scientific man. When such a contribution comes from 
the press it is a pleasing diversion from the technical 
aspects of one’s subject and even from the more con- 
ventional types of scientific biography. Such a hook 
is "Navigator” by Alfred Stanford, a recent Amherst 
graduate. 

To one who is iaterested in tlmgs of the sea and 


the nautical aspects of a brilliant career this novelized 
sketch of the earlier days of Nathaniel Bowditch, of 
Salem, will prove a pleasmg book. 

It is more than a narrative of events in the life of 
a singular man. It is a book that wrests from the 
obscurity of eighteenth century science, a reticent but 
extraordinary personality. 

To all who "go down to the sea” ha ships, the name 
Bowditch is tantamount to Hoyle and "The American 
Practical Navigator” originally by Nathanial Bow- 
ditch is the recognized American epitome on naviga- 
tion which has for so long been printed and reprinted 
by the Hydrographic Office that the number of its 
editions is now almost legion. If the aim of Mr. 
Stanford’s book had been to show how and why this 
celebrated epitome of navigation came to be written, 
he could not have more strikingly portrayed his char- 
acter, but his aim has been more than this. It is ob- 
vious that the author has solicited a wider circle of 
readers than mathematicians and astronomers by mak- 
ing human his unique character and detailing his 
varied experiences rather than his mathematical con- 
tributions. 

Those who knew Bowditch more seriously through 
the authentic memoirs or the traditions of Salem’s 
nobility, may find not altogether pleasing the inti- 
macies of imagined conversations or descriptions of 
conjectured conduct, yet it is surprising and indeed 
gratifying, to find how consistent with fact is the main 
artery of events in this kaleidoscopic picture. 

So far as the problems of the eighteenth century are 
concerned, Stanford has shown himself well informed, 
A scientific mind cringes a bit at the indiscriminate 
use of "straight line” for a "great circle” course to 
shorten sailing distances and the spelling of Laplace’s 
celebrated work as "Mechanique Celeste.” One might 
moreover gain the impression that a ship’s position 
could be determined from lunar observations with a 
far greater degree of accuracy than was ever achieved 
in practice. 

On the other hand, one should not minimize Bow- 
ditch’s notable contribution to "lunars” in a day when 
chronometers were scarce and often wanting entirely 
in a ship’s navigating equipment. While the author 
may have played up (or down) to romance with all 
allowable license in a book purportingly founded on 
fact, he has not obscured the Salem lad’s love of 
figures as the motif of his career, nor has he failed to 
make mention of the high honors gained by his mathe- 
matical and astronomical attainments. 

The final chapter is indeed a dramatic ending, and 
the more captivating for the knowledge that it is sub- 
stantially according to fact. Rumor states that Cap- 
tain Bowditch gained one glimpse of shore or of a 
familiar coastal light that piloted his landfall on the 
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stormy return of tiie Putnam to Salem. like Lind- 
bergh^s flight to Paris, aside from a piece of good 
navigating ability, it was probably a piece of good 
luck as well, that made possible the spectacular ar- 
rival. One might gain the impression that Bowditch’s 
happy landfall was made possible by the accuracy of 
his newly developed ‘flunars,” which, of course, is 
much overdoing it. Such a criticism is perhaps trivial 
for a book of much dramatic value, of distinctly hu- 
man interest in things scientific, and perhaps on the 
whole as delightfully written as any fictional biog- 
raphy of the day. One can but wish equally com- 
petent authors would explore the fruitful and rela- 
tively untouched field of science for recreating in the 
literature of the day great personages of the past. 

H. T. Stetson 

Harvard Astronomical Laboratory 


REPORTS 

AMERICAN SCHOOL OF PREHISTORIC 
RESEARCH 

In certain respects the work accomplished by the 
American School of Prehistoric Research in 1927 
marks a departure from preceding years. In addi- 
tion to the regular program there were four prospect^ 
ing parties in the field. Moreover, during the term, 
the group of students was successfully turned over 
twice to former students of the school. 

Reconnaissance , 

Southern France , — The prospecting trip by the 
director and Mrs, MacCurdy was in southern France ; 
the cavern of Aldfene at Fauzan near Olonzac 
(H&ault) ; the Grottes des F6es on the Pic d^Ambouls 
near Nant (Aveyron); and the much discussed site 
known as Glozel near Vichy (Allier). Aldene is one 
more of the many caverns in southern France on the 
walls of which Paleolithic man left examples of Ms 
art; these were discovered in February, 1927. It has 
also yielded remains of NeolitMc man including fine 
examples of pottery. The Grottes des Fees near 
Nant may also have been the abode of man in both 
PaleolitMc and Neolithic times, but as yet . only Neo- 
litMc remains have been discovered. As for Glozel, 
the preMstoric problems it has forced upon the atten- 
tion during the past three years are now up for solu- 
tion before an International Committee.^ 

Bumania . — One of our students, Dr. V. J. Fewkes, 
of the University of Pennsylvania, spent a part of 
June exploring a group of caves in the vicinity of 
Steierdorf, Rumania. 

Austria , — ^Under the auspices of the school, a party 

1 This committee has since reported against the authen- 
ticity of the Glozel specimens. 


in charge of Dr. Kurt Ehrenberg, of the University 
of Vienna, explored the newly discovered Schreiber^ 
wand cavern on the Dachstein mountain near Salz- 
burg, 

Greece , — ^After the close of the summer term, two 
of the students spent a month in Greece with a view 
to the checking up of preMstoric collections and sites. 

Seventh Summer Term 

The seventh summer term of the school opened in 
London on June 27 and closed in Cologne on Septem- 
ber 15. The special fields covered were southern 
England; a section of the Somme valley in the 
region of Amiens; Paris and St. Germain; Brittany; 
the region of Civray (Vienne), where the members of 
the school dug for a week as the guests of Mr. James 
T. Russell, Jr., a former student of the school; 
Charente; Dordogne with a season of digging at 
Castel-Merle near St. Leon-sur-Vezbre and local ex- 
cursions to important prehistoric sites and museums; 
an excursion to the caverns of Ariege and Haute- 
Garonne on the invitation of Count Begouen; Alta- 
mira, northern Spain; Neuchatel, Zurich, St. Gallen, 
and Bale, Switzerland. Attendance at the annual 
meeting of the German Anthropological Association 
marked the close of the term. 

Summary 

Of the eleven students taking part, about half were 
unable to remain for the entire term; these were per- 
mitted to join for short periods. In addition to the 
student body, permission was granted thirty-four 
other persons interested in our work to take part in 
our program — especially in Brittany and the Dor- 
dogne. 

Of the fifty conferences given, twenty were by the 
director and thirty by twenty-eight specialists. To 
the latter, the director desires to express Ms deep 
sense of appreciation. Sixty-three important pre- 
Mstorie sites and thirty-five museums and special col- 
lections were examined. As a result of the twenty- 
five days of digging, collections were sent to seven 
contributing institutions. At the end of the season 
five students remained in the Old World for further 
study and field work. 

Prospects and Needs 

The school has demonstrated its ability to give a 
limited number of students intensive training in pre- 
historic archeoldgy during the summers. It should 
be able to follow up these short periods of intensive 
training by taking the initiative in the location and 
development of new projects either alone or in co- 
operation with other existing institutions. . During the 
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past summer, invitations have come to us from mem- 
bers of Oxford University and the British School in 
Jerusalem to cooperate with them jointly in prehis- 
toric exploring expeditions both in Iraq and in Pales- 
tine. Such a program renders highly desirable not 
only permanent headquarters for the school but also 
adequate endowment and if need be special funds for 
special projects. 

With a permanent base, preferably at home, serv- 
ing as a laboratory and repository for apparatus, 
books and specimens, branch bases could be estab- 
lished, or existing ones made use of, on the other side 
as the occasion demanded. With adequate endow- 
ment, professorships and lectureships might be main- 
tained, at least one of which should be for distin- 
guished foreign specialists. We already have the 
promise from an able foreign prehistorian and ethnol- 
ogist that he will come to America and offer gratis a 
course of lectures as soon as such a center shall have 
been established. Surely we can not afford to be so 
lacking in appreciation of such a generous offer as to 
fail to take advantage of it. 

Bulletins 

During the year two bulletins have been published 
by the school: Bulletin 2 containing the minutes of 
the first meeting of incorporators and trustees, the 
certificate of incorporation, and the by-laws of the 
school; and Bulletin 3 containing the report of the 
director on the work of the sixth season (22 pp. and 
26 figures). 

George Grant MaoCurdy 

Yale University 


SPECIAL ARTICLES 

ON THE DISTRIBUTION OF CRITICAL TEM- 
PERATURES FOR SPAWNING AND FOR 
CILIARY ACTIVITY IN BIVALVE 
MOLLUSCS* 

I 

Orton^ classifies marine animals into three groups : 
(a) those which breed at a definite temperature, 
which is a constant for the species throughout its 
range; (b) those which breed at a particular tempera- 
ture change, which may be at either the TnflrirmTm or 
the minimum for the locality; (c) those which breed 
the year round. 

Observations of the spawning temperatures of 
lamellibranch molluscs show that they fall within the 
first of these groups. Data gathered from the litera- 

* Publication No. 11, N, J, Oyster Investigation Lab- 
oratory, 

iMar. BioL Assoc. XU, 333, 1920, 


ture and collected by myself during some ten years 
of study of the marine lamellibranch larvae of our 
coastal waters show that of those bivalve molluscs 
which- have been investigated each has its critical tem- 
perature for spawning. No species other than the 
American oyster has been studied extensively enough 
to determine the duration of the latent period after 
the critical temperature is reached before spawning 
begins. Since spawning occurs on a rising tempera- 
ture in all forms thus far studied, it follows that the 
actual ^‘triggeri^ temperature for these species is 
probably slightly below that of the water in which 
the first larvae are found. 

The following species with their spawning tempera- 
tures represent those molluscs the larvae of which I 
have found, together with spawning temperatures 
gathered from the literature. 

4- 5° 0. An as yet unidentified larva which appears in 
Barnegat Bay early in March. 

10-12® C. Mytilm eduUs, My a areimria, Astarte, 
Veriericardium, Numla, 

15-16® C. Ostrea edulis (Orton^) , Ostrm lurida, P eaten 
mradians (61.5® F. Belding®*), Teredo 
namlis, 

20® 0. Ostrea virgmica (J. Nelson*, Townsend^ 
Moore®, Stafford*, T. Nelson"^**, Churchill®, 
Prytherch®). 

24-25® C. Venus mercenaria (76® F. Belding*^; 25® C., 
my finding). My Ulus recurvus. 

One is impressed by the fact that these spawning 
temperatures fall into groups which differ by approxi- 
mately 5° C. SetchelB® studying the temperature 
limits for growth and fructification of marine algae,, 
marine spermatophytes, and land plants has been led 
to assign as critical temperatures for the initiation of 
these processes: 5®, 10®, 15®, 20®, and 25® C. 
Crozieri^ has brought together a large amount of data, 
on the temperature characteristics of vital processes 
of the most diverse sorts, and from these and other 

2 Report upon the Scallop Fishery of Mass., 1910; (b) 
Report upon the Quaghog and Oyster Fisheries of Mass.,, 
Boston, 1912. 

3 Report N. J. Exp. Sta. for 1890, 314; Contr. to. 
Canad. Biol, for 1915-16, 53. 

4 Report U. S. F. C. for 1889-91, 343. 

5 Doe. 610, U. S. F. G., 1907. 

6 The Canadian Oyster, Ottawa, 1913. 

7(a) Report N. J. Expt. Sta. for 1920, 317; (h)* 
Bulletin 351, N. J. Exp. Sta., New Brunswick, 1921;: 
(c) Proa. Soc. JEcsp, Biol and Med. XXI, 90, 1923; (d> 
Science, LXIY, 72, 1926. 

8 App. VIII, Report U. S. F. C. for 1919. 

»App. XI, Report U. S. F. C. for 1923. 

10 Am, J, Bot, XII, 178, 1925. 

11 J. Qen, Physiol IX, 525, 1926. 



Pebeuabt 24, 1928] 


SCIENCE 


221 


data he determines' the critical points to occur most 
frequently in the neighborhood of 4.5®, 9®, 15°, 20°,- 
25®, 27° and 30° C. As he points out, the agreement 
of these figures with those of Setehell can hardly be 
accidental. It may be assumed, therefore, that the 
temperatures for spawning of the lamellibranehs here 
listed fall where they do by reason of similar funda- 
mental processes which control vital phenomena in 
the plants and animals considered by Setehell and by 
Crozier. 

II 

Although spawning has been the most extensively 
studied in relation to temperature of all vital proc- 
esses in bivalve molluscs, observations of ciliary activ- 
ity made thus far on lamellibranehs reveal a similar 
distribution of critical temperatures. Gray^^ showed 
in Mytilus edulis a progressive increase in speed of 
the cilia, with normal amplitude of beat, from 0® to 
32.5® C. One may take 0° C. therefore as the critical 
temperature for the initiation of ciliary activity in 
this form. 

In Ostrea virginica 1 have shown (Nelson, T. C., 
a, c, d.) that the critical temperature for ciliary activ- 
ity and for shell opening of animals taken during cold 
weather is close to 5.6° C. Below this temperature 
ciliary activity is practically in abeyance. GaltsofF® 
finds that the cilia of the oyster come to a standstill 
at 5® C. This critical temperature of 5° for ciliary 
activity is accompanied by a spawning temperature of 
20® C. Roughley,^^ working with the Australian 
oyster, 0. cucullatay has shown that this form fails 
to open in water of a temperature lower than 10® C., 
whereas above this point the molluscs are active. This 
observer also notes that pulsations of the heart become 
slow and weak at 10® C. while above this temperature 
the beats are vigorous and more rapid. The spawn- 
ing temperature for this species is not known, but 
from the restricted distribution of 0 . cumllata and 
from the observation of Roughley that in some seasons 
it does not spawn at aU in the northern part of its 
range, it is probable that its spawning temperature 
will be found to be either 20° or 25® C. 

Of interest in this connection is the observation of 
Takatsuki^^ that the pulsation of the heart of Ostraea 
circumpicta is abolished at 0® C. but begins at 5®-- 
7° C. It is hoped that future work at the Asamushi 
Station wiU establish the critical temperatures for 
spawning and for ciliary activity in this little known 
species of oyster, 

^ Froc, J 2 i 03 /. Soc» 95, 6, 1923. 

13 Science, LXm, 233, 1926. 

'^^Froc. Linn, Soc, N, S, W,y LI, 446, 1926. 

Scientific Beport, Tokhoku University, 4th Ser., n, 
3, 1927. 


The bearing of critical temperatures upon the dis- 
tribution of these lamellibranehs is of prime impor- 
tance, but can not be discussed here further tba-n to 
mention the following facts. Ostrea virginica^ the 
most valuable mollusc in the world, is barred from 
most of the otherwise favorable coast lines of the 
earth since the waters there rarely attain a tempera- 
ture of 20® C, for a sufficient period to permit spawn- 
ing, The inferior species 0, lurida and 0, edulis may 
thrive there since much of the coastline of the northern 
hemisphere rises to 15° C., or slightly above, for the 
time necessary to permit these species to spawn. 
Teredo mvalis with the same spawning temperature 
has been carried into most of the ports of the world. 
Mytilus edulis with its still lower spawning tempera- 
ture is the most widely distributed marine lamelli- 
branch in the northern hemisphere. Venus mercen- 
aria^ the hard clam, on the contrary, is found only 
in a relatively few sheltered areas where subtropical 
spawning temperatures of 25° C. are attained at some 
time during the summer. 

Many more observations of other species of pelecy- 
pods in widely different environments are needed to 
determine whether the critical temperatures shown 
above are characteristic for this group of animals as 
a whole. This preliminary paper is presented with 
the suggestion that study of the spawning tempera- 
tures of groups of aquatic species in the light of our 
newer knowledge of critical. temperatures will prove 
a valuable method of attack upon problems concem- 
ing the distribution and behavior of such orga nisms . 

Thuklow C. Nelson 

Rutgers Untveesitt 

STARVATION KETOSIS OF THE PRIMATES 

In the course of experimental work on monkeys 
afflicted with "cage paralyses’^ the writer found that 
they excrete relatively large quantities of acetone 
bodies when starved, and, by analyzing the data in 
accordance with the ketogenic-antiketogenic concep- 
tions of Shaffer,^ the excretion (with the exception 
of the lemur) could be considered comparable in every 
way to that of man. 

The following animals were used : 

Black ape, Cynopithecus nigfr (Desmarest) (Celebes), 
male and female; 

Bonnet Macaque, Fithems sMous (Linn.) (India), 
male and female; 

Brown capucMn, Cehm capucinus (Linn.) (South Amer- 
ica), male. 

A mandrill, Papio sphinx (linn.) (West Africa), 
male, on starving was found to excrete only traces of 

1 Shaffer, P, A, The Harvey Lectures (Series XV HI), 
lippincott, 1924. 
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acetoiie bodies. Tbe nitrogen excretion during star- 
vation, however, was extraordinarily high. The ani- 
mal weighed 5 Kg. and normally excreted 1.3-2 g. of 
nitrogen per day. After the withdrawal of food the 
nitrogen excretion rose to 4.5-6.3 grams per 24 hours 
on the three days of starvation. 

A leraur Lemur macaco (Linn.) during two starva- 
tion periods of four days each excreted only faint 
traces of acetone bodies and the nitrogen excretion 
increased only slightly. 

The animals were placed in metabolism cages and 
urine collections were made (without catheterization) 
at frequent intervals. The animals were very quiet, 
and would move away only when touched or fright- 
ened; however, they readily ate food when offered. 
They appeared to be in good condition — ^not notice- 
ably emaciated. The urine contained much aceto- 
acetie and P-hydroxybutyric acids after 24 hours 
starvation, and the excretion of these acids reached 
its maximum after 48V hours. The ketosis was 
promptly abolished on fei^ding glucose or carbohy- 
drate-rich foods. j 

It will be noted that the starvation ketosis was 
equally severe in both the hew and old world monkeys, 
and since it was found ih monkeys of differing genus 
and living in widely ^parated regions, this behavior 
is believed to hold true for the anthropoidea in gen- 
eral. It is particularly interesting that a marked 
starvation ketosis has been observed only in the case 
of man and the anthropoidea. Thus a survey of the 
literature shows that the following do not develop a 
marked ketosis : dairy cow, steer, goat, pig, cat, dog, 
rabbit, guinea pig, rat. 

There appears to be a real difference in the fat 
metabolism of man aud the monkey on the one hand 
and the other animals enumerated above. It can not 
be explained by dietary habits, since it has been found 
to be slight in both carnivora and herbivora ; nor can 
one accept the theory advanced by some that the 
absence of a starvation ketosis is due to adaptation. 
According to the popular theory fat metabolism pro- 
ceeds in steps by P-oxidation, resulting finally in one 
of the acetone bodies, probably acetoacetic acid. The 
difficulty lies in the disposal of the latter. It is more 
logical to assume that organisms in general possess 
the means of completely metabolizing fats which are 
natural and necessary components of the cell. Puto- 
factive bacteria for example readily metabolize aceto- 
acetic acid (Neuberg), The cat^ and the dog® have 

2 Burn, J. H., L Physiol. (1925), 60, 16. 

3 Wilder, B. M., J. Biol Chem,, SI, 59 (1917) ; Friede- 
mann, T. E,, jSomogyi, M., and Webb, P. K., L Biol 
Ghem. (Proc,), 67, 44 (1926). 


a high tolerance and readily dispose of intravenously 
■administered acetoacetic acid. The high tolerance and 
absence of a marked starvation ketosis is perhaps due 
to the presence of a “ketolytic” enzyme or catalyst 
which enables the cell to dispose of the acetoacetic 
acid formed from fat, etc. Entire loss or disfunction 
of this cell catalyst results in a ketosis. In the 
course of evolutionary development of the primates 
the “ketolytic^' cell catalyst appears to have been 
lost. The acetone bodies do not normally appear in 
man because of a peculiar adaptation in which it 
appears that '^the fats burn in the fire of the carbo- 
hydrates.^^ Lacking metabolizable carbohydrate (as 
in starvation, phlorhizin diabetes, diabetes mellitus) 
the primates can not bum acetone bodies because of 
the absence of the ketolytic ferment. Because of the 
ease with which the lower animals dispose of acetone 
bodies they do not need to burn acetone bodies '^in 
the fire of the carbohydrates,’^ and metabolizing car- 
bohydrate therefore probably is not antiketogenic, as 
in the case of the primates, because the necessary 
enzymes are not present. The slight starvation 
ketosis observed in the case of the lower animals, 
therefore, is not to be considered due to a lack of 
metabolizable carbohydrate, but is due rather to an 
altered condition of the cell which results from the 
low carbohydrate content. Restoration of the carbo- 
hydrate content of the cell to normal allows the cell 
to more efficiently bum the fats and hence leads to 
disappearance of the slight ketosis. 

It is interesting in this connection to note several 
instances of severe ketoses, without apparent loss of 
carbohydrate tolerance, observed in cows. SjoUema 
and Yan der Zande^ report an "acetonaemia,” etiology 
unknown, in milch ^ows following parturition. Al- 
though the animals received food, glucose was absent 
from the urine and the blood sugar was normal. A 
similar condition seems to occur in cattle poisoned by 
white snake root Eupatorium .urticae folium. From 
the meager data at hand, it appears that the carbo- 
hydrate metabolism in this condition also is not 
markedly disturbed. If a further study should con- 
firm these observations, one may hazard the guess 
that the ketosis is due to blocking or a disfunction 
of the ketolytic ferment or hormone. A ketosis, in 
spite of a normal carbohydrate metabolism would con- 
firm the view advanced above ;that glucose in these 
animals is not antiketogenic. 

ThEODOIJE E. FBIEDEMAKISr 

Department op Biological Chemistry, 

Washington University 

^ Sjollema, B., and van der Zande, J. E., J. Metab, Bes., 
4, 623 (1923). 
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PHYSICS AND POLITICS^ 

An Old Analogy Revised 

It is just fifty-five years since Walter Bagehot 
wrote his ^Physics and Politics,” a very suggestive 
book in its day. He began the first chapter of this 
book with a reference to “the sudden acquisition of 
much physical knowledge” which had marked the sec- 
ond half of the nineteenth century, and declared it 
his purpose to show the bearing of these new ideas 
upon the political conceptions of mankind. That pur- 
pose he fulfilled with much ingenuity, pointiog out 
the various lines along which the advance in natural 
science seemed ter suggest modifications in the old 
theories of the state and government. 

This was only a half -century ago; yet the new 
physics of Bagehof s day has already grown old. Its 
basic concepts have been turned inside out and upside 
down. Its laws relating to the indestructibility of 
mass and the conservation of energy have been radi- 
cally amended. Even a generation ago the atom was 
held to be the ultimate and indivisible unit in the 
composition of the universe. It was the basis upon 
which the scientists of the nineteenth century built 
up an inclusive set of laws and principles relating 
to the structure of all creation. 

To-day, all this is changed. The world is still com- 
posed of atoms ; but we have discovered that they are 
not the last word in matter. On the contrary, they 
are themselves incessantly in process of division inlD 
still smaller, highly-energized particles known as 
electrons. These diminutive units of disembodied 
electricity, as they may be called, are continually in 
flight, yet they form part of every atom in the uni- 
verse. It is quite possible, and even probable, that 
these electrons are engaged in the business of trans- 
forming matter into energy, and energy into matter. 
If this be so, there is nothing solid in the old sense, 
nothing static, nothing that is not eontiaually in 
process of change. 

Nor is this all. In Bagehof s day the science of 
physics was mamly concerned with visible and lai^e- 
scale phenomena, with such mechanics of nature as 
were observable to the naked eye. To-day the physi- 
cist has shifted most of his attention to the study of 

1 Presideiitial address delivered at the twenty-fourth 
n-nunfll meeting of the American Political Science Asso- 
ciation, Washington, D, C., December 2^, 1927, 
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small-scale and invisible things. The gross a]^pear- 
anees no longer mean much to him. The general 
acceptance of the quantum theory has wrought a 
revolution in all the exact sciences. Even the chief 
corner-stone of the old physics, the law of gravitation, 
has been jolted out of place. Bagehot wrote in an 
age when scientists looked upon gravity as a force; 
to-day we are assured that it is merely one of the 
properties of space. And space itself is a concern 
of relativity, hence there is no such thing as absolute 
position or absolute movement. All things in the 
physical universe are relative to all things else. 

It has been said that no metaphysical implications 
are necessarily involved in the quantum theory or in 
the doctrine of relativity, but it is difficult to believe 
that this can be the case. A revolution so amazing 
in our ideas concerning the structure of the universe 
must inevitably carry its echoes into all fields of 
human knowledge. New truths can not be quaran- 
tined. branch of knowledge advances by itself. 
In its program it draws others along. By no jugglery 
of words can we keep naind and matter and motion 
in water-tight compartments, hence it is inconceivable 
that a greatly changed point of view, or a series of 
far-reaching discoveries in any one science can be 
wholly without influence upon the others, even upon 
those which are not closely allied. Science begins by 
altering the day’s routine and ends by transferring 
our orientation towards the social cosmos. 

The acceptance of the doctrine of evolution (to 
take an illustration from the past) did not confine 
its effects to biology, or even to the natural sciences 
as a whole. It compelled a general recasting of the 
older ideas concerning the origin of the state and of 
government; it threw political science into a new 
dependence upon history, and led Sir James Seeley 
to declare in one of his famous epigrams that history 
without political science could have no fruition. It 
impelled the student of politics to look upon public 
institutions as part of the whole evolving order of 
things, like the protoplasmic ceE and the living 
orgamsm. 

And so the "sudden acquisition of much physical 
knowWge” which h«^ marked the first quarter of the 
twentieth century would seem to suggest the timeli- 
ness of exmaodning once again the old foundations 
of political sciences upon which we have built up our 
theories concerning the citizen^s relation to his gov- 
ernment. Hatural science has moved a long way, not 
only from the teachings of GaHleo and Newton, bnt 
even from those of Helmholtz and Eelviu; yet politi- 
cal science is sfcilL dallying fondly with the abstract 
formalism of Locke and Montesquieu, Austin, Black- 
slone and Bentham. It is still concerning itself with 
Iheories of absolute rights and dutiei^^ with old axioms 


about sovereignty and the general will, the sanction 
of law, the rule of public opinion, and the mass be- 
haviorism of free and equal men and women who are 
assumed to be the ultimate atoms of sovereignty in 
the commonwealth. 

It is still in bondage to eighteenth-century deifica- 
tion of the abstract individual man. Both the science 
and the art of government still rest upon what may 
be called the atomic theory of polities — ^upon the 
postulate that all able-bodied citizens are of equal 
weight, volume, and value; endowed with various 
absolute and unalienable rights; vested with equally 
absolute duties; and clothed with the attribute of an 
indivisible sovereignty. Under the influence of ideas 
which were borrowed from the old natural philosophy 
we continue to assume that the science of government 
can be a science only if it is based upon a series of 
fixed uniformities. Our vernacular and our thinking 
are still heavily saturated with the idea that there are 
laws and principles of human liberty to which all 
government must conform. And these principles we 
have embodied in a series of impostor axioms which 
stultify the free thought of the people and form the 
greatest of all obstacles to the orderly progress of 
social control. 

So long as the social order was simple, without the 
unending complexities that have been infused into it 
during the past half century, these older formulas 
were not beyond the power of rational minds to 
accept — ^just as the old concepts of natural science 
were able to pass muster in the days when laboratory 
experiments were simple and few. But although we 
have now passed into an age when the vast labora- 
tory of world politics is conducting experiments of 
every kind with unmeasurable rapidity, we continue 
the attempt to explain our electrodynamics in terms 
of mechanics — an attempt which the physicists aban- 
doned a generation ago. 

II 

The American philosophy of government has ex- 
alted the individual citizen beyond all reason. It 
treats him as the incarnation of the Unknown Soldier. 
This is partly the result of our legacy from Puritan- 
ism, and in part the outcome of a pioneer insistence 
upon free scope for individualism. Hence it is the 
national habit to think of social control and individual 
freedom in terms of hostility to each other, whereas 
it is only through the one that the other can he real- 
ized. For even as every molecule of physical matter 
is conditioned and directed by those with which it 
interacts, so the individual citizen is similarly moti- 
vated and controlled by the influence of those with 
whom he associates. These influences, moreover, are 
net radiated upon him most strongly by society as a 
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whole; they come from within his own orbit of life. 
They come directly from the immediate environment — 
his race, his religion, his political party, his labor 
union, his club, his newspaper and all the rest. He is 
the creature of his group-application. These influ- 
ences are so penetrating,' indeed, that for most of our 
citizenship the dogma of individual freedom is hardly 
more than a myth. Hence the first problem of politi- 
cal science is not that of adjusting social control to 
the interests of the individual citizen, but of securing 
and maintaining a fair balance between the various 
groups to which the individuals belong. 

In other words it is time for political science to step 
up into line with the new physics by turning some of 
its attention to the sub-atomic possibilities. We 
should seek to discover the true reasons for that vast 
differentiation between good, bad and indifferent 
citizenship, which is perhaps the most obvious of all 
the phenomena of polities. We should enquire dili- 
gently into the nature and scope of the forces which 
make each civic atom what he is. And we should 
discard our allegiance to the absolute, for nothing 
would seem to be more truly self-evident than the 
proposition that all civic rights and duties, all forms 
and methods of government, indeed all principles of 
political science, are relative to one another, as well 
as to time and place and circumstance. They can 
not be stated compressed into rigid formulas. 

Ill 

Both in the physical world and in the body politic 
the atoms have this in common, that they are neither 
ultimate nor indivisible. The individual citizen, when 
you pull him apart, is a nucleus of heredity. He is 
the creature of a habit-system. But the whole train- 
ing imposed upon us by civilization is based upon 
the assumption that human beings can be constrained 
or induced to modify their natural responses. More 
particularly they respond to the stimulus of ideas, 
the electrons of the social universe, and indeed our 
entire process of civic education — the schools and 
colleges, by the press and at the forum— consists in 
bombarding the human nucleus with ideas. Some get 
attached, but the vast majority do not. The social 
atmosphere, like the physical universe, is filled with 
these invisible units of energy, moving at aU rates of 
speed and penetrating power, gaining lodgment here 
and there, or departing from some human atom where 
they have been week-end guests. In the last analysis 
the weight of the individual citizen in the body politic 
is dependent upon the degree of his receptivity to 
these rays of intellectual illumination; it is propor- 
tioned to the number and quality of the ideas that 
he assimilates and retains. It is “this variablene^ of 
response to the stimulus of ideas that largely accounts 


for the diversity among citizens in relation to their 
government. 

Hence we have the hydrogen citizen. In his jour- 
ney through the seven ages of man he manages to 
capture only one electron. His primal instincts have 
become modified by some single eontroUiag obsession. 
Militant reformers, in any field, are drawn for the 
most part from among men and women who belong 
in this category. The same is true of the diehards 
at the other extreme, the reactionaries and the par- 
tisans of the hundred per cent, variety. They are 
what the physicist would call ^'stripped atoms.’^ 
Neither of these elements ever contributes much to 
the orderly progress of government as an art or as 
a science. To continue the metaphor, it is the pre- 
cious metals of mankind, not the light gases, that give 
both stability and movement to the social order. 
Even as the physical world is a composite of matter 
and energy, which are no longer regarded as separ- 
able, so the world of political opinion is to be looked 
upon as a composite of numbers and intensity, a 
product arising from the continuous redistribution of 
both. To the extent that energy is a substitute for 
mass, so the intelligence and the intensity with which 
convictions are held by a minority may offset a con- 
siderable deficiency in numerical strength. 

Therein lies the flaw in such expressions as “the 
will of the majority^ which suggests a purely quan- 
titative measurement. The means by which a major- 
ity comes to be a majority is a matter of far greater 
importance than the mere existence of a majority as 
such. The actions and attitudes of the individual in 
politics become what they are by reason of the in- 
fluences to which he is exposed, and more particularly 
the immediate influences, for the effectiveness with 
which a political idea or ideal can be transmitted is 
in part dependent upon the proximity of its source. 
The physicist is not content to know that the electron 
flies. He insists on knowing whence it eometh, 
whither it goeth, and to what purpose. The world 
is ruled by ideas which possess the power of penetra- 
tion and lodgment. The electorate is merely the chan- 
nel through which they become operative. Govern- 
ment is not, fundamentally, either an affair of laws 
or of men, but of imponderables behind both of them. 
To these imponderables, which constitute the invisible 
government, we have given far too little of our atten- 
tion; yet we must do it if political science is to main- 
tain an intimate contact with the realities. 

rv 

How, then, can the sub-atomic forces which make 
for the improvement of citizenship be singled oul^ 
strengthened and made more effective to the desired 
end f At present we have only a hai^ notion of what 



226 


SCIENCE 


[VoL. LXVII, No. 1731 


they are and only in a crude way do we know how 
they operate. All aroxind us gigantic campaigns of 
<;ivic education are being carried on, by organizations 
of every kind, every bit of it inspired by the hope of 
improving i;he attitude of the citizen towards his 
g-ovemment, and especially his sense of civic duty. 
A large part of this effort is based upon the naive 
assumption that if you only ezhort people with suffi- 
cient earnestness they can be induced to accept irra- 
tional ideas embalmed in the rhetoric of patriotism. 
No part of this nation-wide campaign for the promo- 
tion of better citizenship utilizes a technique that has 
ever been examined by scientific methods to discover 
whether it is at all adapted to the end in view. To a 
considerable extent the money that is being spent 
upon these so-called campaigns of civic education 
represents pure futility and waste. The ardent efforts 
of well-meaning men and women are frustrated by 
their sheer irrelevance to the end desired. Perhaps 
the most striking illustration of this has been afforded 
in recent years»by expensive campaigns for improving 
the quality of our elective officials by the simple 
device of bawling at the voter to come out and vote. 
It is small wonder that these campaigns are accom- 
plishing nothing, for they rest upon formulas con- 
cerning civic duty which are not merely unscientific 
but ridiculous. 

Political science, to become a science, should first 
of all obtain a decree of divorce from the philoso- 
phers, the lawyers and the psychologists with whom 
it has long been in the status of a polygamous com- 
panionate marriage to the detriment of its own quest 
for truth. The philosopher, when he can not account 
for a phenomenon in any other way, ascribes it to 
some occult quality in the moral nature of man. The 
psychologist, in a like quandary, seeks the explanation 
by gomg through his inventory of standardized human 
traits, although it ought to be clear that political 
behaviorism can not be even described, much less 
accounted for, by the study of the individual in isola- 
tion. An increase in one knowledge of human be- 
havior results at once in a modification of human 
behavior, hence it is rather optimistic to hope that 
social psychology will ever point us the way of ex- 
plaining, much less controlling the actions of men in 
the body politic. The laws of science are not statistics 
which nature obeys, and the laws of political science, 
if ever such laws are formed, will not be rules which 
human nature obeys. They will be merely definitions 
which explain how men in groups respond to the 
stimulus of ideas. It is by the methods of science, 
not psychology, that we can hope to discover such 
laws. The essentials of the scientific method are 
accurate observation, careful experiment, and cautious 


inference. The earmarks of social psychology, thus 
far, have been crude generalizations and fantastic 
claims. Still it is only fair to say, on behalf of psy- 
chology, that it has taken the first step on the way 
to become a real science; it has already succeeded in 
providing itself with a technical jargon which is 
incomprehensible to the ordinary man. It has man- 
aged to translate many self-evident commonplaces 
into foggy language. 

y 

G-overnment, as Emerson once said, is ‘‘the greatest 
science and service of mankind.^^ Yet the science of 
government has been probably the least successful of 
all the sciences in building up a set of principles upon 
which any body of men can agree. Ear from having 
the certitude and authority of physics or chemistry, 
it has not yet caught up with meteorology, which 
some people look upon as the least exact of all the 
natural sciences. As a result of this backwardness in 
what may be called the pure science of politics there 
has been almost no applied science of government 
worthy of the name. Government as an art has be^ 
so little perfected that as respects most of the serious 
problems encountered by the public authorities there 
has been no alternative but to rely on the promptings 
of political intuition. 

The results are plainly visible in the great and ever- 
widening gap which separates government and tech- 
nology. By the application of science to industry, 
transportation, communication and construction we 
have made unexampled progress during the past fiffty 
years. But whether the world has made any progress 
at all during this half century, in the art of governing 
its people is a question that many of those best quali- 
fied to speak would answer in the negative. Our 
rulership over nature has become more commanding 
year by year; but man^s rulership of man has made 
no such advance. The wheels of government have 
multiplied, and they are revolving at an increased 
speed ; yet the electorate's control of them is certainly 
not firmer than it used to be. Surely there is an 
element of danger in a situation where our progress 
runs so fast in all the applied sciences except the one 
that ought to be the greatest. For although science 
may be the basis of civilization, government is the 
retaining wall that holds the entire structure in place. 
Science is producing wealth but there can be no such 
thing as wealth save under the protection of gov- 
ernment. 

Every new application of science to industry makes 
life more complex, and hence government more diffi- 
cult, for the difficulties of efficient government in a 
democracy increase as the square of the newly-created 
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human relations. That is why the big industrial city 
is so much harder to govern than is the rural area 
o£ equal population. The leaning tower of Pisa is 
deemed to be one of the greatest wonders of the 
world, yet it is an infinitely less complicated affair 
than an urban metropolis like Chicago in which one 
can find at this very moment, side by side, much of 
the best industrial technique and some of the worst 
municipal government on earth. 

To be safe, our progress in the art of government 
ought to go faster than the advance of applied science, 
but unhappily it is doing nothing of the kind. It is 
steadily dropping behind. If the fathers of the Re- 
public were to return to life, after their long sleep of 
a century, they would be equally appalled by the 
stupendous progress of the American people in all 
material things and by the relative lack of it in the 
art of government. Would they perceive any marked 
improvement in the way the laws are made, or the 
revenues raised, or the taxes spent? Would they 
note a conspicuous betterment in the caliber of the 
men elected to public office? Would they find our 
current political discussions above, or below, the plane 
represented by the letters in The Federalist^ To ask 
these questions is to answer them. 

Our immediate goal, therefore, should be to release 
political science from the old metaphysical and juristic 
concepts upon which it has traditionally been based; 
likewise to keep it clear of the sociologists and social 
psychologists who, if they could have their way, would 
only get us deeper into the morass of meaningless 
terminology. It is to the natural sciences that we 
may most profitably turn, in this hour of transition, 
for suggestions as to the reconstruction of our postu- 
late and methods. 

Political science should borrow from the new phys- 
ics a determination to get rid of intellectual insinceri- 
ties concerning the nature of sovereignty, the general 
will, natural rights and the freedom of the individual, 
the consent of the governed, majority rule, home rule, 
the rule of public opinion, state rights, laissez-faire, 
checks and balances, the equality of men and nations, 
and a government of laws. In place of these for- 
mulas it should seek to find concepts that will stand 
the test of actual operations, and upon them it should 
begin to rebuild itself by an intimate observation of 
the actualities. 

By analogy from the new physics, moreover, it may 
well 'turn part of its attention from the lai^e-scale 
and visible mechanism of politics to the invisible and 
hitherto much-neglected forces by which the individual 
citizen is fundamentally actuated and controlled. 
Three-quarters of a century ago the new biology sug- 
gested to us the abandonment of old ideas concerning 
the spontaneous creation of government; to-day the 


new physics may well suggest the discarding of our 
atomic theory of ultimate, equal and sovereign citizens 
in a free state. It is doubtless true that the natural 
scientist, as such, can never guide us to the true pur- 
poses and policies which should direct human action 
in matters of government; but it is equally true that 
only by paralleling his objectivity of attitude and his 
process of operational study can the political scientist 
ever hope to reach that goal, 

WrLLiAM Beuiostt Muneo 


A LAYMAN’S VIEW OF HISTORY^ 

Some time ago I received a pleasant letter from an 
honored officer of our Association. Among other 
things he said that his friends and colleagues would 
be glad to have one more book from me telling how 
it was that I came to write history. He added 
friendly words as to the interest of professional 
teachers of history in the thoughts of laymen like 
myself. So I am moved to give you a layman's view 
of history. 

The muster-roll of lajnnen who have written his- 
tories is not a mean one. The old world offers us 
Herodotus, Thucydides, Xenophon, Polybius, Tacitus, 
no one of whom held a chair at any university. In 
modem times, in England, we pass from Gibbon down 
to Grote, and, in our own country, from Parkman to 
Rhodes. For myself, hovering, as I faintly hope, 
somewhere on the fringe of this rather Olympian com- 
pany, I will endeavor to answer in a few words the 
query in the very friendly letter. 

When I was a young man I became bent on devot- 
ing my mind and energies to the best things I could 
find. Not having original and creative gifts, I set my- 
self to the study of what other men had deemed best, 
and had striven to attain in thought and work and 
conduct. I had ardently studied law, had practiced a 
very little, and had written a book on Primte Cor- 
porations. But the law seemed too narrow — ^very far 
from covering the whole human field; and I turned to 
look beyond it. Being inclined toward the humanities 
rather than the sciences, I soon saw that I at least 
should find the most humanly interesting elements in 
the aim and the endeavor — ^the forming an ideal, and 
the struggle through the man's years, or perhaps 
through the longer life of a people, to accomplish it. 
The accomplishment itself, if indeed it is severable 
from the endeavor, might be beyond the strength either 
of individual or of race. Achievement lies on the 
knees of the gods. The true human story is a story of 
endeavor — ^the endeavor for the end conceived. 

So I began with the ancient world, which is the pit 

1 Presidential addr^ delivered before the American 
Historical Association at Washington, December 28, 1927* 
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whence we have been digged. And I devoted the ten 
years that were my supreme education to writing 
Ancient Ideals, That brought my notion of the story 
down to the time of Christianity, I gave all my time 
to the book, working eight hours a day, and traveling 
to see some of the things and countries I was studying. 
I had very Kttle money, but I used it, and at last 
sweated blood to pay for the publication of my work. 

Then, with the advantage of this discipline of 
knowledge, I devoted four years to The Classical Hen- 
tage of the Middle Ages, During two of them, I held 
a lectureship at Columbia, but gave it up as interfer- 
ing with my real work. Profiting by this further time 
of studying and training, I next put ten enthusiastic 
years on The Mediaeval Mind, and, after that, six or 
seven years on Thought and Expression in the Six- 
teenth Century, There have been two or three smaller 
books. Freedom of the Mind in History, taking three 
years; and one that is now in the press bringing me 
to the present time. 

Curiously enough I find that through all these books, 
if I have not been implicitly saying the same thing, 
I have, without intending it, been speaking with the 
voice of my first' conviction as to the central human 
interest of the endeavor and the aim. Forty years, 
and all my mind and energy, have been put upon these 
books, which I mention to show the time they have 
taken. Such as they are, I could not have written 
them had my time been taken by teaching or academic 
administration. So much for this layman, now for his 
view of history. 

Our ideas to-day of things about us are neither 
particular nor static. Rather we conceive a ceaseless 
movement to pervade the world ; and we imagine that 
a like unbroken movement has brought all things to 
the present state of heterogeneous correlation as parts 
of a prodigiously variegated whole. Apparently it is 
one and the same universal movement that extends 
throughout our present world and reaches back 
through time. Within its sweep, past and present 
become a continuum, and our contemporary happen- 
ings are drawn into some real or conceptual unity. 
We recognize one vibrant current constituting an 
energmng and effective process. Each event is har- 
nessed to the other, and the present emerges from the 
past. All seems an organic and possibly intelligent 
becoming. Perhaps this becoming is manifested most 
concretely in plants and animals. They are their 
past: phyiogenetically as the present form of a some- 
how evolving species, and ontogeneticaUy, since each 
living individual carries its line of ancestry to be 
handed on. These notions are not wholly new, yet 
they work in us to-day with new meaning. 

If we tom from this universal process to our ex- 
perienee or knowledge of ife phenom^ia, we find a 


like absence of barriers and separation. Fences are 
down between the fields of knowledge, which have 
become one vast ^menclosure. Save for convenience 
of designation and prosecution, the sciences are no 
longer distinct and separate, but phases of each other, 
while philosophy would enfold them all in its consid- 
eration. Not unallied with them are philology, arche- 
ology, all scholarship if you will. Indeed, knowledge 
would conceivably become one, were there a mind 
genial enough to grasp it in its entirety. 

Every element of our knowledge of the present 
world of man and nature is necessarily connected with 
our knowledge of that past through which man and 
the world he lives in have come to be what they are. 
We need make no distinction between our knowledge 
of living animals and contemporary human institu- 
tions and our knowledge of their antecedent stages. 
Every political or legal institution has come into ex- 
istence gradually, or has arisen by notable mutation. 
The laws regulating corporations are of divers origin, 
yet there is continuity between the present body of 
corporation law and its multifarious past; and there 
need be no division in our knowledge of the past and 
present of this legal Briareus. 

The continuity, or even oneness, between past and 
present is evident in the forms or provinces of knowl- 
edge. The science of physiology, for example, is a 
gradual and )3eautiful growth; its present state im- 
phes and includes its past, just as the animal organs, 
whose functions it treats of, contain their past geneti- 
cally. Physics, so called, is also an emergence from 
its past, but more apparently by the way of mutation. 
Its fundamental conceptions appear to have suffered 
reversal. Yet if the old solidities of matter have been 
replaced by nimble units of electric energy, still the 
group of principles applying to the action of tangible 
bodies are as valid as they have ever been, and carry 
over the bulk of the science in its continuity. A more 
concrete illustration of mutation accompanying con- 
tinuity is the manner in which relativity has, for a 
time at least, been grafted upon Newtonian gravi- 
tation. 

And philosophy, that elastic method of ultimate con- 
sideration, of thinking any and all problems of the 
mind out to their final conclusions or despairs — ^this 
method or tissue of ultimate thinking assuredly be- 
comes its whole self only in the oneness of its present 
with its past. 

Yet changes come, and each age has its intellectual 
tendencies. Scientific or philosophic conceptions of 
the world are, of course, part of the thinking, even 
Ihe temper, of a period. In modem physics the con- 
cepts of relativity and the substitution of electricity 
and motion for stolid matter are expressions of the 
spirit, the dynamic restlessness, of oitr times. So is 



SIabch 2 , 1928] 


SCIENCE 


229 


our science of psychology, not to mention psycho- 
analysis specifically. A future age, with another 
temperament and mentality, may not be satisfied with 
them. 

Knowledge is experience. But not all experience is 
knowledge, since experience may come in the guise of 
feeling or intuition. Such experience is direct, and 
is not apprehended through cognition and stattoent. 
Indeed much of our experience is rather untranslat- 
able into knowledge or rational statement- Experi- 
ence of the past, however, commonly takes the form 
of knowledge, or of doubt or conscious ignorance — 
the two latter being a mode of cognition or failure to 
know. Yet contemplation of a past event may stir 
our feeling and, as it were, arouse an intuitive sense 
of its import. To that extent our experience of the 
past might not take the form of knowledge. 

In philosophy, realists and idealists still dispute as 
to the relation of all forms of experience to the 
assumed external world — ^the world past and present, 
I would add. Whatever be this relation, the point I 
wish to make is that our knowledge of the past and 
our knowledge of the present bear a like relation to 
the data or objects of their respective worlds. 
Knowledge of the past is the same sort of absorption 
or mirror of events as knowledge of the present. And 
if in any way knowledge of the present world should 
be held to reach practical identity with the assumed 
objective data, so one might hold as to knowledge of 
the past. 

Again, as each man's knowledge, or other experi- 
ence, of the present differs from that of his fellows, 
so will his knowledge of the past. This is strikingly 
true of historians living in different ages. Each age, 
with its own interests and view of life, will find in 
the past a different range of facts and interests. To 
different succeeding ages the past wiU appear, and 
even be, different. 

As touching the intellectual identity in us of past 
and present, we should distinguish between evident 
forms of knowledge, like the sciences, and the material, 
for example, of past polities and war. The scholar 
may identify his knowledge of philosophy with phi- 
losophy's past as well as present, but will pause before 
identifying the Battle of Waterloo with his knowledge 
of it. In this respect, I should group religion and 
the fine arts of expression with philosophy and the 
sciences. For they also are an intrinsic part of the 
growth of the human spirit, of its feeling, its intui- 
tion; part, indeed, of the whole nature of man. To 
be sure, the whole nature of man, including reason, 
may exercise itself in battles. But in them there is 
more physical fact and violence than in the growth 
of poetry and painting, or the sweeter modes of 
religion. 


With such rather crude distinctions in mind, I in- 
troduce the word “history." As applied to modes of 
human growth — science, philosophy, religion, and art 
— ^I regard their history as identical with the stages 
of their past, which is projecting itself into the pres- 
ent. This is one of the two current meanings of the 
term. For “history" is taken sometimes as descriptive 
narrative and sometimes as the subject-matter itself 
in its evolving course and processes. Both senses of 
the word exist, whatever be the topic. Thus the 'fiiis- 
tory" of the earth may be either the narrative called 
geology, or may be the very changes which geology 
is attempting to describe. And a “history" of man- 
kind may be the narrative, or, on the other hand, the 
very actual series of poignant human facts which fol- 
low on throughout the ages. In this sense the history 
of mankind would be mankind itself coming gradually 
to its present state; or the history of institutions 
would be the institutions themselves in the course of 
their growth; and, of course, the history of art or 
science would be art or science in its checkered course. 

Clearly enough, if history, taken as narrative, is to 
be a thing of life and truth it must embody the verity, 
or veritable history, of the past; that is, must keep 
itself vitally one with the unfolding subject-matter 
which it is presenting. And it should absorb and 
re-express the elements of power moving the drama 
of mankind. 

But a narrative composition is itself an event. It 
is part of the substance of its age, part of the intel- 
lectual conditions (which are actualities) of the time 
of its composition, The mind of Thucydides and the 
history which he wrote were elements of the period of 
the Peloponnesian War, So the sardonic Eoman 
temper of Tacitus and the histories he composed were 
part of his epoch. Obviously contemporary docu- 
ments and state papers are part of the event which 
they record. But Gibbon's Decline and Fall was one 
of the events of the eighteenth century, and part of 
the linkage between that century's consciousness of 
itself and understanding of the past. We may speak 
in the same way of Mommsen's very Prussian History 
of Borne, 

More brilliant examples of things which are events 
and also narratives are the works of imaginative 
literature and the figurative arts. They too are rec- 
ords and also profoundly part of the substance of 
events. The Iliad or the Divina Commedia is a con- 
crete manifestation, a supreme expression, of the 
qualities of an epoch. On the other hand, if the^ 
poems are not what are called historical narratives, 
they are records and masses of evidence. So the 
Parthenon, or Chartres Cathedral, is a document, a 
piece of evidence, even a vehicle of narrative. But 
each of these temples is also a concrete and monumen- 
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tal embodiment of the skill, the resources and capaci- 
ties, and the intellectual and spiritual qualities of an 
epoch. 

So the works of Plato and Aquinas are demonstra- 
tive evidence of the Greek and medieval minds. They 
are also part of the substance of their respective 
epochs just as truly as the Battle of Plataea or the 
Babylonian captivity of the Holy See. 

For the purpose of this address, I am taking ^'his- 
tory’’ in the more vital sense of the very life and 
actuality of the past, out of which the present has 
arisen. And the two points which I have endeavored 
to bring out are, first, the oneness between the present 
and the past, and, secondly, the view of ^^history" as 
this very living past and present which, as narrative, 
it seeks to bring to a descriptive statement. 

There is a further point of view which seems proper 
for us. We are historians and scholars and I would 
say humanists, rather than physicists, mathematicians, 
or biologists. Whatever may be the view of our 
brethren the scientists, man is for us historians the 
centre of the world. We regard the sciences human- 
istically, as manifestations of the human mind and a 
phase of its growth. We are not investigators of the 
substantial data of the sciences, nor judges of their 
hypothetical accuracy or possible falsity as descrip- 
tions of the world. We are concerned with science as 
one of the modes of advance of human thought. And 
we bear in mind that physical science, and each branch 
of it, is a unity and a whole, made of its present and 
its past; so that the history of any science is verily 
that science itself in its entirety and continuous course 
from its begiuning to what it is now and hereafter 
shall come to be. 

We take similar interest in philosophy, that method 
and mass of ultimate consideration of fact or verity. 
We would regard it m its totality, which is its unity, 
and consists in an age-long and necessary mode of 
thought. 

Many of us believe that religion is from God; but 
for us as historians it is another mode of the flower- 
ing of the human spirit, yet rather in the way of 
intuition and immediate conviction than by the gray 
path of reason. For us the past and present of 
religion, in all its manifestations, is one, even as 
philosophy is one. And we would make and keep our 
history of religion a true expression of its manifold 
growth and being. 

In the same way we would work as historians of 
those glories of the mind which come to us in the 
forms of poetry and imaginative prose, and in the 
forms of the visual arts. And similarly would we 
view all human institutions, ^social, political, and bel- 
ligerent — for man is a warring animal. We consider 
them! in their time-umty, and, in studying them, should 


hold their past as one with their latest manifestations. 
So we weave into their growing web the salient events 
— ^battles, dynastic changes, executions, famines, and 
noisy revolutions, through which they have wound 
their course. 

If we seek a further and universal unification of 
our conceptions of these manifold courses of human 
growth, perhaps we shall find it in a conception of 
humanity, of human life, one in its fruitful past and 
pregnant present. Human life may well be held a 
universal and dynamic unity in its manifestations, 
past, present, and to come; though for our intellec- 
tual and classificatory convenience we divide it into 
branches. 

And now, if our considerations are valid, it becomes 
clear in what spirit and with what thoughts in mind 
we should write and teach history. We should strive 
to maintain this twofold unity, that of the time- 
dimension of past and present, and the pervasive 
unity of human life through its divers manifestations 
in religion, philosophy, science, institutions, and con- 
duct. We should teach and write history as the 
veritable mirror, ihB . alter ego, of this vibrant whole 
and unity of human growth. No one can compass 
this universal story. But each of us may set forth 
what he has to teach so that all the facts shall be 
constituent, and each fact shall appear in its topical 
relationship and exhibit its causal bearing. The 
story, and every part of it, is a linked emergent 
growth; and the facts which possess the broadest 
rational and connective value will best show its suc- 
ceeding stages. Through the choice of such cardinal 
and potent facts, perhaps we may be able to present 
our topic in its furthest truth — ^as a chord in the 
symphony of man. 

An awful time-honored figure looms before us, de- 
manding to be dealt with. Its name is ^^historical 
fact.” Since our history, taught or written, is to be 
truthful, the very alter ego of the course of events, 
one must take pains to be accurate. There is no 
telling when some small accuracy may prove a lumi- 
nous link in the causal sequence. But usually accu- 
racy relates to details and circumstances rather than 
to the larger features of the story. How can one be 
accurate about the Battle of Salamis or the assassina- 
tion of Julius Caesar? — even though one were a con- 
temporary with access to the newspapers of the 
following day. One will look to them for obvious 
details, which buzz about the fact. As for the event 
in its more essential nature, the historian will have 
to construct it out of his best knowledge and intelli- 
gence. Using our points of data, we form a conclu- 
sion as to how the event must have taken place, or 
probably took place. This is what every historian 
does of necessity. When he has determined the 
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details, he has the more arduous task of their joinder 
and interpretation. Insight and judgment apply to 
this process, rather than accuracy. The result must 
be largely a matter of wise inference. 

There are still two further considerations touching 
the conception of ^'historical fact.” One is the human 
equation, and the other the multiple significance of 
every so-called fact. 

Mark well the disturbing function of the human 
equation. Not merely is the faet^s interpretation 
affected, in ways dependent on the interpreter’s intel- 
ligence and bent of interest. But, beyond this, a 
molding and creative manifold of understanding 
enters and makes part of the fact itself. Caesar’s 
death had different significance for each one of those 
Eoman notables whose swords met in his body. It 
was differently intended, and also bore different 
results, according to the temperament, motives, and 
situation of each. Indeed it was for each a different 
fact. No fact can be in and of itself alone. Every 
fact comes to pass in its relationships and bearings, as 
well as in itself — ^if indeed there be any clearly 
marked and delimited itself. The causes of Caesar’s 
death had worked up to it through the whole antece- 
dent history of Rome — of mankind, if you will. More 
immediately it was brought about by the tempers and 
motives of the conspirators. Neither its causes, its 
manifold significance, nor its effects could be the same 
for an ethical intellectual like Brutus and for the 
sweaty mob about to take the air in Caesar’s gardens 
beyond the Tiber. 

Not only a striking event like Caesar’s death, but 
every incident in life is exhaustless in its bearings; 
and since its substance extends to its relationships 
and effects, a multiplicity of actuality as well as mean- 
ing is very part of it. 

But, furthermore, the understanding of a fact by 
contemporaries is part of its bearing and effect, and 
so part of the fact itself. This would, of course, 
s-pply to divergent understandings of it. Accounts 
that differ may be equally justifiable and equally true. 
Each one may set forth a different phase. Divergent 
histories, contemporary or future, may be each a 
receptacle and true expression of some actuality. 
But such histories are also part of the bearing and 
result of the fact, and so a part of it. And this is the 
ground of the justifiability, and indeed of the trans- 
cendent unity, of history as narrative and as one and 
the same with the course of the events described. As 
the events form an organic continuum, so should the 
expression be. 

There is still a last complexity — ^perplexity it may 
seem. The very notion of fact, and what the real 
fact is, has varied marvellously among men; and this 
too, with no conscious weighing of the metaphysics 


of the matter. The phenomena, for example, of what 
we call the physical or natural world have been very 
differently viewed. Ordinary people accept them for 
what they appear. But the old Greek philosophers 
sought to find beneath them a prof oimder and causally 
explanatory fact. Such was the water of Thales, the 
atoms of Democritus, or the substance of Aristotle, 
or, if you will, the Ideas of Plato. None of these was 
either visible or tangible. Each was rather an ex- 
planation, an hypothesis, an assumed fact thrust 
forward, or thrust under, to explain things as they 
appeared. The nuclei and electrons of our modern- 
ized atoms may be a fact of this character. The ether 
at aU events is such an explanatory fact, or hypoth- 
esis; and comes and goes at the call of physical theory. 

Again, physical facts may be accepted symbolically; 
regarded as symbols of the verity which they carry, 
or which indeed they are, to the rightly instructed 
mind. The Church Fathers of the fourth and fifth 
centuries were prone to regard the facts of nature as 
sjunbols of the spiritual verity which it was their 
function to shadow forth. And, for some philoso- 
phers of the Middle Ages, the natural world, both in 
its creation and as presented before their eyes, was a 
divinely ordered allegory. Its actual reality, which 
appearances merely shadowed forth, lay in its spiri- 
tual and saving import. 

As for so-called historical events, the Church 
Fathers, and after them the medieval theologians, 
admitted rather grudgingly the literal truth of the 
Old Testament narratives. That was but "the letter 
that killeth.” The profounder verity, the deeper fact, 
was the salvation prefigured in them. It was their 
saving prefigurative meaning, which held “the spirit 
that maketh to live.” 

Some of us modems, our Wordsworth for example, 
would still tend to find the deeper reality in the lesson, 
the teaching, the spiritual import of Nature. And in 
philosophy our extreme idealists, from Bishop Berke- 
ley on, can find no reality beyond our thought. 

Many of us to-day who are neither given over to 
allegory nor idealists of Berkeley’s type still hesitate 
before our choice of fact or truth. We are haunted 
by the faith that the surest and most veritable fact is 
that which our whole human nature, passionate, spiri- 
tual and intellectual, might somehow conspire to sub- 
stantiate. Fact may not be just as we see it, or scien- 
tifically observe it. And perhaps fact is not just as 
reason argues it. Assuredly it is not what impulse 
and emotional conviction would declam our intuitions 
will not suffice. We crave the concurrent verdict— 
if we cotdd only get it — of all the faculties of our 
cognitive and assertive selves. 

Thus I have tried to set before you a layman’s 
view, in which history ^all not be mere narrativej 
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nor merely the series of events forming the past ; hnt 
shall incorporate and be the onward-striding thought^ 
the interwoven tissue of event itself, the element of 
continuity without which nothing is or can ever have 
been. Every object in nature, every bit of science, 
every philosophic theory, every phase and kind of 
religion, and every constructive or destructive act of 
life, possesses the constituent of being and becoming 
which is time. And the history of politics, of science, 
of philosophy, of art, or of religion, is politics, science, 
philosophy, art or religion in its genesis, its emergent 
growth, its present, or even future, culmination and 
decay, through which its elements pass into other 
phases of the cosmic process. 

Henut Osboek TatiiOe 


SAMUEL GARMAN— 1843-1927 ' 

Samuel Gaemajst or Samuel W. Garmann, as he 

r led himself during his early life, was bom on June 
1843, in Indiana County, Pennsylvania, and died 
on September 30, 1927^at Plymouth, Massachusetts. 

Although he was for a while a student in the Law- 
rence Scientific School, he did not graduate but re- 
ceived an honorary degree of B.S. from Harvard Uni- 
versity in 1898 and an A.M. in 1899. Garman told 
the junior author that as a young man he took part in 
surveying the routes for the Union Pacific Railroad 
and that having left home very early, he fought In- 
dians and shot meat for the working crews while 
hardly more than a boy. This was a strange begin- 
ning for one who became almost completely a recluse. 

In 1870 he became, for a year, the principal of the 
Mississippi Normal School and in 1871 taught natural 
science, again for one year, at the Ferry Hall Semi- 
nary in Illinois. Always keenly interested in natural 
history, he went to California, met Professor Agassiz 
at San Francisco when the Hasslar docked there after 
her voyage through the Straits of Magellan and 
Agassiz, immediately appreciating German’s potential 
usefulness, hurried him on to Cambridge at once 
where he became one of Ms favorite pupils. 

The senior writePs first acquaintance with Garman 
dates from the inception of the Anderson School at 
Penikese. Here Garman was one of the little group 
who, with Professor Agassiz, laid the floor of the bam 
with their own hands, on that memorable Sunday 
before the day on wMch the first modem marine bio- 
logical laboratory ever opened its doors to students. 
Garman kept the books of the school and helped in 
practical as wdl as in sdentific matters. Then, and 
latm: when he returned from the w^t after fossil 
hunts in the Bad Lands, he appeared in a broad hat 
and a fla m ing red necktie. But even as a yoTzng man 
he possessed a moat firm disblrA for personal pub- 


licity. He saw in the West the rivalry of Cope and 
Marsh to secure each other’s specimens and to forestall 
each other’s descriptions of their discoveries. More- 
over, the somewhat unkindly attitude which they main- 
tained towards each other’s work evidently impressed 
him very deeply, for all his life long he maintained a 
singular reticence and it was only after years of inti- 
mate friendship that he would discuss any scientific 
work which he had in hand. Indeed he habitually 
put away Ms manuscript and the specimens wMch he 
was dissecting when a visitor rang the bell to Ms 
room. This was not by any means all from a fear 
that others might anticipate his results, although he 
did at times have tMs fear, as was so commonly the 
ease with the zoologists of a few decades ago, but 
rather because he disliked discussing any of his work 
until his studies were completed. Those who came to 
know Garman early in their career, and the junior 
author was one who worked at his side almost daily 
for inany years, appreciated that gradually he became 
more warm and kindly in Ms companionship, while 
Ms thorough arid most accurate methods of work and 
Ms methods of training were always of the very best. 

Jobannus Muller was his guiding genius and of 
American 'workers he had vastly more intellectual 
respect for Jewries Wyman than for most of his im- 
mediate predecessors. His affection for Louis Agas-^ 
siz and his lifelong friendship for Alexander Agassiz 
amounted almost to hero worship and betokened a 
fine spirit of loyalty. 

For many years his biography was not to be found 
in “Who’s Who” nor even in “American Men of Sci- 
ence,” although in his field of science he was easily 
one of the world leaders. The senior writer remem- 
bers a gathering on Penikese Island in 1874, six 
months after the death of Agassiz. Each one then 
present expressed in his own way Ms indebtedness to 
the great teacher. Finest of all were the words of 
Garman, depicting “the best friend that ever student 
had.” 

Garman, in 1874, accompanied Alexander Agassiz 
on his survey of Lake Titicaca and occasionally when 
in an unusually expansive and reminiscent mood he 
could be persuaded to tell how once while perched on 
a Mgh Andean precipice catching frogs, he shot, with 
Ms suspender button, a gigantic condor which regu- 
larly swung past him on outstretched wings finally to 
fall a prey to his ingenuity. The details varied a 
little fromi time to time and wMle always told with the 
utmost seriousness there was nevertheless an unmis- 
takable twinkle in his eye. 

Garman also served for a wMle as Alexander 
Agassiz’s assistant on The Blake and this gave him 
the opportunity to visit most of the Antilles and to 
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make the eoUeetion of reptiles which he described on 
his return. 

Once established in the Museum of Comparative 
Zoology, Garman seldom left Cambridge, but settled 
down to a life of persistent work on certain groups of 
fishes, a quiet career of gra 3 dng age, one day much 
the same as another for over half a century. So 
seldom did he go upstairs to the museum library or 
exhibition halls that few students even knew him by 
sight, for he entered early and left late from his own 
little grilled door in the basement. Upwards of fifty 
papers on fishes, most of them of special value, and 
including new facts and new material are listed in 
Dean’s “Bibliography of Fishes” from 1875 to 1913. 
Of these the most important is the one latest in date, 
“The Plagiostomia (Sharks, Skates and Rays).” In 
this are given detailed descriptions of the known spe- 
cies, with 77 excellent plates depicting nearly all of 
them. Of great value also is his report on the fishes 
of the deep seas collected by The Albatross under di- 
rection of Alexander Agassiz along the west coasts of 
tropical America. This is one of the most useful 
contributions to our knowledge of the fauna of the 
deep seas. Other papers of importance are the Sela- 
chians (sharks) of the voyage of The Blake, the ac- 
counts of Chlamydoselachus the frill-shark, regarded 
as the “oldest living type of vertebrates,” which view 
is perhaps questionable; “The Discoboli,” the “Cypri- 
nodonts” and the “Chimaeroids,” besides detailed ana- 
tomical studies and accounts of new species. 

Garman was a man of medium size, latterly rather 
bent over and spare. He loved his garden and wj>rk- 
ing there and with his bees kept himself in excellent 
physical condition until but a few years before his 
death. His library of fishes is one of the very largest 
ever gathered in private hands and by his generosity 
is now in the possession of the museum which he 
dearly loved and of whose staff he was one of the 
most distinguished members. 

David Stare Jomm , 
Thomas Baebour 


SCIENTIFIC EVENTS 

THE NATIONAL RESEARCH COUNCIL OF 
ITALYi 

His Excellekgt, Premier Mussolini, the head 
of the government, on the first of the year, di- 
rected to the Honorable Guglielmo Marconi, president 
of the National Research Council, the following mes- 
sage, in which are fixed some of the fundamental ob- 
•jectives which should control the activities of the 
Council: 

1 Prom Za Tribuna, of Rome, January 7, 1928. Trans- 
lated and submitted to Bcience by Dr. John W. Ideb. 


Mr, President: 

The necessity of a coordination and regulation of 
scientific research, so intimately related at the moment 
to the technical and economic progress of the coimtry, 
induces me to organize an instrumentality well equipped 
for this high national purpose. The interesting 
(^'geniale'^) invention almost always originates in the 
brain of an isolated individual, but only the persistent 
work of patient investigators, with large and well adapted 
means, can efficiently develop and utilize it. A country 
like our own, poor in raw materials and dense in popula- 
tioUj finds it absolutely necessary to have a thorough- 
going organization in order to be able to solve promptly 
difficult problems so as to avoid waste of energy, of 
money and of time. 

To the National Research Council I have confided tliis 
duty, so full of responsibility. In its difficult task it can 
count upon my hearty support and to this end I intend to 
fix several fundamental objectives which should inspire 
its action and that of all of the bodies which will col- 
laborate with it. 

First, It is necessary to systematize in Italy research 
laboratories and well-equipped and live museums, in which 
the progress of science, of technology and of industry are 
rendered evident. A country does not spend in vain for 
such a progressive activity. 

Second, The Research Council must have a care that 
Italian- representatives in foreign parts, in the meetings 
so frequently held of technologists and scientists, should 
worthily represent our country and are dignified and 
well educated. I intend that these, my instructions, shall 
be respected in the most rigid manner. No official Italian 
delegation should go abroad to represent our country in 
the field of science or technology unless nominated by me 
on the recommendation of the Research Council. I beg 
that my colleagues in the government will assist in every 
way the directors of the council in discharging this not 
easy duty. 

Third, The scientific and technical congresses which 
are held in Italy also, whether they are national or in- 
ternational, require to be regulated. These meetings will 
be authorized by me on the recommendation of the di- 
rectors. No Italian delegate has the right to propose 
meetings in Italy of international scientific congresses 
without my specific rauthorization. 

Fourth, I have intrusted the National Research Coun- 
cil with the not easy task of attending to the com- 
pilation of the Italian teehnicaJ-scientifid bibliography. 
The utility of this work is evident; it facilitates our 
scientific and technical progress which is essential to our 
economic welfare, and it is necessary for valorizing and 
recording in Italy Ihe hard work done by our scientists 
also in comparison with other countries. It is necessary 
that everybody lends Ms cooperation with enthusiasm in 
tMs work of national interest, and everybody must answer 
with a ready xe^onse the questions asked by the National 
Council. It is my intention that all state, and public 
organizations in general, should support this truly Fascist 
undertaking. 

Fifth, Yery often government technical bur^ms need 
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information and data about teehnieal and scientific re- 
sults accomplisbed in certain fields. The Research Council 
must see to it that the desired information is forwarded 
to the interested parties with promptness and accuracy. 
In this way, a service will be gradually unified, instead 
of having it, as it is now, divided amongst the various 
ministries with its great cost and waste of energy and 
which, on the whole, can be greatly reduced. 

Mr. President, I am sure that the National Research 
Council will fully perform the task I am' intrusting to 
it, and in that confidence I am sending my very best 
wishes to you and to the directors of the council. 

January 1, 1928, VI. 

Mussolini 

This message of the chief of the government con- 
stitutes an event of outstanding importance for the 
scientific and technical development of the country 
and, from several points of view, can rank with the 
speech of Pesaro, which inarked the beginning of the 
economic rehabilitation of Italy. 

The head of the government, after having reestab- 
lished the authority of the state, reorganized the 
finances and stabilized the currency, is now taking up 
again genially with this message the policy of expan- 
sion and affirmation of our people in all fields of in- 
tellectual activity and he desires that Italy reconquer 
again the function of predominance in scientific re- 
search which had its birth and flo-urished in our midst. 

The organ of this revival will be the National Re- 
search Council, which the lofty mind of the Duce has 
desired to be presided over by the most genial inves- 
tigator which Italy to-day possesses, Guglielmo Mar- 
coni, and by a directorate on which serve men distin- 
guished for ability and culture: His Excellency Gian- 
nini, minister plenipotentiary; the Honorable G. A. 
Blanc, Professor Parravana, General Vacchelli, His 
Excellency Bonaldo Stringer, manager, and Professor 
Magiini, secretary general. 

A National Research Council has been in existence 
since 1921, but on account of its peculiar organization 
it has not been able to obtain all the expected good 
results. 

The national government, fully aware of the great 
benefits which such an institution could render to the 
nation, decided to promptly reorganize it and better 
define its juridical status and it has accordingly made 
it a permanent consultative and informative organ of 
the head of the government, and of the ministry of 
public instruction, for everything concerning the de- 
velopment and progress of scientific activity at home 
and abroad. 

At the same time, in order to obtain the necessary 
information, he has given to the council the freedom 
of approach to the institutions, laboratories and es- 
tablishments where scientifile research is caxiied on. 


The constitution of the National Research Council 
is as follows: A board of directors and ten national 
committees, one for each of the principal branches of 
science. 

At the head of each committee there is an executive 
board consisting of a president, a secretary and three 
members. Each national committee has a number of 
members varying according to the development at- 
tained by the scientific branch it represents. 

In addition, the National Board of Directors may 
propose from time to time to the head of the govern- 
ment the appointment of special national commis- 
sions for the study of specific problems which have a 
practical importance in the life of the nation. 

The organization of several of these commissions 
has already been determined upon, and two of them, 
that for food and that for national fertilizers, will 
very soon initiate their work. 

The head of the government in his important mes- 
sage, when referring to the tasks assigned to the Na- 
tional Research Council, speaks of the institution of 
well-equipped research laboratories. 

The Duce thus stresses, interestingly, one of the 
most important items of tHe activities of the organi- 
zation and points out with accuracy one of our de- 
ficiencies which must be removed. 

Italy, among the nations of great cultural develop- 
ment, is the only one which has not as yet any insti- 
tution for pure scientific research, and all technical 
progress is intrusted to university laboratories, which, 
on account of their predominantly didactic functions, 
can^not take care of the development of science with 
the necessary energy. 

It is, therefore, indispensable to equip some great 
institution so that it may completely satisfy thro-ugh 
books and magazines, apparatus and instruments, all 
of the exigencies of the investigators and thus place 
the country in a position to contribute, equally with 
other nations, to the technical progress of the world, 
and meanwhile this order of the Duce will be exe- 
cuted at once. 

The importance of the other functions which the 
National Research Council is called upon to perform 
is self-evident but we wish especially to refer to the 
compilation of the technical and scientific bibliography 
and its diffusion abroad, in every center of study in 
order that the patient and often valuable (geniale) 
work of Italian scientists may no longer be ignored 
by anybody. 

THE FARADAY MEMORIAL FUND 

WilIjIam P. Castle, mayor of Southwark, writes 
as follows with regard to the Faraday memorial fund; 

Michael Faraday was bom in Southwark, the son of a 
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blacksmitli whose forge stood not far from London Bridge 
and close to the present Southwark Town Hall and Cen- 
tral Reference Library. 

To commemorate this great and unselfish pioneer 
worker, the council of his native borough purpose to form 
and maintain in connection with the Central Reference 
Library, a Faraday Memorial Library, to include a com- 
plete collection of portraits and biographies of Faraday 
and works containing contemporary references to him and 
his work; books showing the position of the physical 
sciences when Faraday began to work in them, and the 
best up-to-date works on those sciences and their latest 
developments. 

For this purpose a Faraday memorial fund has been 
inaugurated, the annual income from which will be de- 
voted to the acquisition of the best authoritative books 
as published year by year, and so keep the Memorial 
Library always abreast of developments in, and practical 
applications of, the sciences, especially electricity, for 
which Faraday did so much. In this way the memorial 
will have permanent vitality, perennial freshness, and 
ever-increasing usefulness, and like the benefits of Fara- 
day’s discoveries will be available for all who will to 
make use of it. 

Some readers of Science may like to be associated with 
the Southwark Borough Council in this tribute to him. 
As mayor of this historic borough by the Thames-side, in 
whose annals are brilliant names of special interest to 
America — ^John Harvard, who, like Faraday, was bom 
here, for example — shall be happy to welcome tokens 
of America’s interest, either in the form of contributions 
or of enquiries, addressed to me at the Town Hall, South- 
wark, London, S. E. 17. 

THE WORLD ENGINEERING CONGRESS 
A World Engineering Congress is to be held in 
Tokio, October, 1929. The Congress proposes to dis- 
cuss various engineering subjects in anticipation even- 
tually of initiating and promoting international co- 
operation in the study of engineering sciences and 
problems in all its branches and to cultivate a feeling 
of brotherhood among the engineers of the world. 
Herbert Hoover, secretary of commerce, is honorary 
chairman of the American committee which is sponsor- 
ing the congress. 

Seventy-eight prominent engineers in the United 
States have accepted appointments by Secretary 
Hoover^ as members of the congress, including Thomas 
A. Edison, John Hays Hammond, Samuel Insull, Wil- 
liam B. Mayo, of the Ford Motor Company; Charles 
M. Schwab, Samuel M. Vauelahiy president of the 
Baldwin Locomotive Works; Daniel Willard, pres- 
ident of the Baltimore & Ohio Railroad; Orville 
Wright, Gen. William Barclay Parsons, James H. Mc- 
Graw, of the McGraw-Hill Publishing Company; 
H. H. Westinghouse, of the Westinghouse A i r Brake 
Company ; Alfred P. Sloan, Jr., president of the Gen- 


eral Motors Corporation; Michael I. Pupin, of Colum- 
bia University, and the following members of the Gen- 
eral Electric Co.: E. W. Rice, Jr., honorary chairman 
of the board ; Gerard Swope, president ; C. C. Chesney, 
vice-president, and Professor Ehhu Thomson, direetor 
of the Thomson Research Laboratory of the company. 

Departments of various governments, universities, 
institutes and associations will take part in the ses** 
sions, which will cover a period of two weeks. Maurice 
Howland, secretary of the American committee, made 
the following statement: 

Some of the world’s most pressing problems relative 
to public works, ‘communication, transportation, power, 
chemicals, textiles and aeronautical and automotive en- 
gineering will come before the congre®. At the outset, 
activity in these fields will be taken up imder general 
groupings such as education, administration, statistics and 
standardization. The session will go on to specific prob- 
lems under the heads of structural work, shipbuilding, 
miniug and metallurgy, fuel, heating and ventilation, il- 
lumination, drainage, refrigeration, and the use of tele- 
phone and telegraph. Almost every activity of daily life 
as touched by modem science and invention will be re- 
flected in the deliberations of the congress. 

THE ST. LOUIS MEETING OF THE AMER- 
ICAN CHEMICAL SOCIETY 

The seventy-fifth meeting of the American Chem- 
ical Society will be held in St. Louis from April 16 
to 19. Dr. William J. Mayo, of the .Mayo Clinic, will 
address a public meeting on the evening of April 17 on 
"The Advancement of Learning in Medicine through 
Biochemistry.” 

Preliminary plans have been announced for the sci- 
entific sessions. All except the colloid, fertilizer and 
leather and gelatin chemistry divisions will meet. 

The agricultural and food chemistry division, in ad- 
dition to holding a. meeting for the presentation of 
miscellaneous papers, will hold a symposium on in- 
secticides and fungicides under the leadership of R. C. 
Roark. 

The division of biological chemistry expects twenty 
to thirty papers on the biochemistry of soils, nutrition, 
vitamins, ultra-violet irradiations, endocrinology and 
the relation of chemistry to health and disease. 

The cellulose chemistry division will hold two half- 
day sessions. 

The division of chemical education will hold four 
half-day sessions at St. Louis. Two of these sessions 
have been allotted to a symposium on "Analytical 
Chemistry,” in which several prominent chemists have 
already agreed to take part. One of these sesdons 
will he held at the time of the general divisional meet- 
ings on Tuesday afternoon, April 17. The topics for 
this particular session are ; "Objectives and Content of 
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the Introductory Course in Qualitative Analysis”; 
^^Objectives and Content of the Introductory Course 
of the Quantitative Analysis”; ^'Advanced and Grad- 
uate Work in Analytical Chemistry.” 

The history of chemistry division will hold one half- 
day session. The division expects to hold an exhibit 
of autograph letters, documents, medals, etc., relating 
to the French chemists of the French revolutionary 
period. Papers by H. M. Elsey, OrviUe B. May, Ly- 
man C. NeweU and Tenney L. Davis have been 
promised. 

The division of industrial and engineering chemistry 
is planning to have round-table discussions on the fol- 
lowing topics: “Lubrication,” led by R. E. Wilson; 
“Filtration,” led by D, R. Sperry, and “Equipment 
Construction,” led by W. T. Read. The petroleum 
division will join in the discussion on “Lubrication.” 

In addition to a joint symposium with the division 
of physical and inorganic chemistry on “Atomic Struc- 
ture and Valence,” the division of organic chemistry 
will hold three half-day sessions. 

The paint and varnish division will hold a sym- 
posium on “Settling of Pigments,” with P. R. Croll 
as chairman. A number of other papers have been 
promised. 

The petroleum division will hold three half-day ses- 
sions in addition to the joint round-table discussion on 
“Lubrication” with the industrial and engineering 
chemistry division. The division plans to visit one of 
the refineries in the neighborhood of St. Louis. 

The division of physical and inorganic chemistry 
plans to devote a whole day to the joint symposium 
on “Atomic Structure and Valence.” The purpose of 
this symposium is to try to bring physicists and chem- 
ists together in an efiort to arrive at some common 
basis of understanding. The following speakers have 
promised to participate: K. K. Darrow, G. E. M. 
Jauncey, S. C. Lind, H. S. Fry, W. H.. Rodebush, 
W. A. Noyes, W, D. Harkins, Herman Schlundt and 
W. H. Carothers. 

The rubber chemistry division wiU hold three half- 
day sessions. It will also hold its regular banquet. 
The division of sugar chemistry will hold three half- 
day sessions. 

At the meeting of the division of water, sewage 
and sanitation a group of papers will be presented 
on the treatment of water for railroad use, with spe- 
cial reference to softening; another group wiU have 
to do with recent advances in the softening of mu- 
nicipal water supplies; and the softening of water in 
the home will be discussed briefly. Some phases of 
the utilization of Colorado River water will be dis- 
cussed in the light of new data on the dissolved min- 
eral matter and the silt carried by the river. 


The addresses of the secretaries of the divisions 
which will hold meetings are as follows: 

Agricultural and Food Chemistry: 0. S. Brinton, Food 
Inspection Laboratory, XJ. B. Appraiser's Stores, Phila- 
delphia, Pa. 

Biological Chemistry: M. X. Sullivan, Laboratory of 
Hygiene, Treasury Department, Washington, D. C. 

Cellulose Chemistry: E. C. Sherrard, Forest Products 
Laboratory, Madison, Wis. 

Chemical Education: R. A. Baker, Bowne Hall, Syra- 
cuse University. 

Dye Chemistry: H. T. Herrick, Color and Farm Waste 
Division, Bureau of Chemistry and Soils, Washington, 
D. C. 

Gas and Fuel Chemistry: 0. 0. Malleis, 5557 Wood- 
mont St., Pittsburgh, Pa. 

History of. Chemistry: Tenney L. Davis, Massachusetts 
Institute of Technology. 

Industrial and Engmeermg Chemistry: E. M. Billings, 
343 State St., Rochester, N. Y. 

Medicmal Products Chemistry: A. E, Osterberg, Mayo 
Clinic, Rochester, Minn. 

Organic Chemistry: Frank 0. Whitmore, National Re- 
search Council, Washington, D. C. 

Paint and Varnish Chemistry: E. W. Boughton, New 
Jersey Zinc Co., 160 Front St., New York. 

Petroleum Chemistry: Carl L. Johnson, The Manhattan 
on Co., Kansas City. 

Physical and Inorganic Chemistry: Ward V. Evans, 
Northwestern University. 

Bubher Chemistry: H. E. Simmons, Bierce Library, 
Municipal University, Akron, Ohio. 

Sugar Chemistry: F. W. Zerban, New York Sugar 
Trade Laboratory, 80 South St., New York. 

Water, Sewage and Sanitation Chemistry: W. D. Col- 
Hns, U. S. Geological Survey, Washington, D. C. 


SCIENTIFIC NOTES AND NEWS 

Professor James Kendall, deau of the New York 
University Graduate School and formerly professor 
of chemistry in Columbia University, has accepted the 
chair of chemistry at the University of Edinburgh. 
Dr. Kendall will succeed his old teacher, Professor 
Sir James Walker, of Edinburgh, who retires at the 
end of the present academic year. 

Colonel William B. Greeley, since 1920 chief of 
the U. S. Forest Service, will resign on May 1, to ac- 
cept a position with the West Coast Lumber Manu- 
facturers’ Association. Major R. Y. Stuart, now as- 
sistant forester in the forest service in charge of 
public relations, has been appointed to succeed Colonel 
Greeley. 

Tedb British Iron and Steel Institute will award the 
Bessemer gold medal to Charles M. Schwab, chairman 
of the board of the Bethlehem Steel Corporation and 
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president of the American Iron and Steel Institute. 
The presentation will take place at a meeting of the 
institute on May 3 and 4. 

Db. Mabcus Benjamin, editor of the publications 
of the U. S. National Museum, has recently received 
the promotion from “Cavaliere^^ to “Officer’’ of the 
Order of the Crown of Italy. 

The grand cross, the highest rank of the Legion 
of Honor, has been conferred on Dr. Albert Calmette, 
of the Pasteur Institute, who has developed a pre- 
ventive vaccine treatment for tuberculosis. His col- 
laborator, Dr. C. Guerin, has been accorded the rank 
of officer, 

Db. a. W. Hill, director of the Royal Botanic 
Gardens, Kew, who is on a visit, made possible by a 
grant to Kew from the Empire Marketing Board, to 
the botanical, agricultural and forestry institutions of 
Australia, New Zealand and Java, has been given the 
degree of D.Sc. by the University of Adelaide. 

Accobding to the British Medical Journal the prize 
of the Marchiafava Foundation of the value of 8,000 
lire for the best work on morbid anatomy and experi- 
mental pathology has been awarded to Professor Soli, 
who holds the chair of morbid anatomy at Palermo, 
for his investigations on arterio-sclerosis produced by 
Bpiroptera sanguinolenta, and Professor Brancati, of 
the Surgical Clinic of Rome, for his investigations on 
internal tar cancer. 

At a meeting of the British Institution of Electrical 
Engineers held on February 2 a portrait in oils of 
Mr. LI. B. Atkinson, past-president of the institution, 
was* formally presented to the institution by the. Cable 
Makers’ Association. The portrait was painted by 
Mr. G. Harcourt. 

Db. Gustav Giemsa, director of the chemical sec- 
tion of the Hamburg Institute for Tropical Diseases 
and the inventor of a well-known stain, recently cele- 
brated his sixtieth birthday. 

Pbofessob Minkowski, who retired last year from 
the directorship of the medical clinic at Breslau, cele- 
brated his seventieth birthday on January 13. 

Mobe than one hundred of his present and former 
associates and friends gathered at the Cosmos Club 
on the evening of February 3, 1928, to do honor to 
F. P. Yeitch, who directs the research work on leather, 
paper, fabrics and naval stores of the Bureau of 
Chemistry and Soils. The celebration was to com- 
memorate his twenty-five years of service in the 
Bureau of Chemistry. It took the form of a dinner, 
at which W. W. Skinner presided as toastmaster. 

Pboeessob SAMuteL C. Lind, director of the school 
of chemistry of the University of Minnesota, has been 


elected a member of the International Radium Stand- 
ards Commission, to succeed the late Professor Bolt- 
wood, of Yale University. 

Db. R. E. Rose has been appointed a member of 
the advisory committee of the cancer research fund of 
the University of Pennsylvania. 

Stanley F. Mobse, eonsultiag agricultural engi- 
neer, of South Carolina and New York, has been ap- 
pointed chairman of the newly-organized division of 
consulting agricultural engineers of the American So- 
ciety of Agricultural Engineers. The purpose of this 
division is to bring together in one organization the 
most competent men in the profession. The qualifi- 
cations of applicants will be examined and only those 
of proper training, experience and reliability will be 
admitted to membership. 

Geoege a. Stetson has resigned as associate pro- 
fessor of heat-power engineering at New York Uni- 
versity to become associate editor for the American 
Society of Mechanical Engineers. 

Pbofessoe S. C. Langdon has dropped his teaching 
work at Northwestern University to take charge of 
•chemical research for the Curtis Lighting, Inc., of 
Chicago. He wiE continue to direct some Of his re- 
searches at the university. 

Faculty members from foreign countries who 
give summer quarter courses at the University of Chi- 
cago include P. W. Bryan, lecturer on geography at 
the University College, Leicester, England, and John 
Robert Charles Evans, geology, Brandon College, 
Manitoba, Canada. 

L. C. Coleman, who was granted two years’ leave 
of absence by the department of agriculture in My- 
sore, India, and has been, during that time, professor 
of plant pathology at Toronto University, has re- 
turned to India to again become director of agricul- 
ture in Mysore at Bangalore. 

A. R. Teist, research forester of Australia, has 
been sent to the United States by the Australian gov- 
ernment for a stay of two years to study the oigani- 
zation of the forest experiment stations and the meth- 
ods involved in forest research in the United States. 

Sib William B. BLabdy, of Cambridge, England, 
will be the guest of honor at the sixth National Colloid 
Symposium, to be held under the auspices of the 
American Chemical Society in Toronto from June 
14 to 16. 

Db, Julius Baueb, professor of medicine at the 
University of Vienna and. physician in chief to the 
Polyclinic, will deliver several lectures and ^Iso th^ 
convocation oration before the Ammcan CoH^ of 
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Physicians at the meeting in New Orleans, from March 
5 to 9. 

Dr. William Crocker, director of the Boyce 
Thompson Institute for Plant Research, will address 
on March 15 the Columbia University chapter of the 
Society of Sigma Xi, on “Research on Plants as ex- 
emplified by the Work of the Boyce Thompson In- 
stitute.” 

Dr. Gerald Wendt, director of the new Battelle 
Memorial Institute at Columbus, Ohio, will make a 
lecture tour of the West during the months of Feb- 
ruary and March. He will deliver three different lec- 
tures at a number of colleges and universities, in- 
cluding a popular lecture on “What is the World 
made of?” and two lectures of special interest to sci- 
entists, especially chemists, on the “Creative Artist in 
Research” and “American Chemical Research in 1928.” 
This is the first of a series of lectures being planned 
for the institutions in the far west and is being ar- 
ranged by Dr. J. L. St. John, head of the depart- 
ment of biochemistry in the State College of Wash- 
ington. 

Dr. C. M. a. Stine, chemical director of the E. I. 
du Pont de Nemours Company, on a recent trip to the 
Pacific Coast, gave talks before various organizations. 
On January 13 he addressed the Society of Sigma Xi 
at the University of Washington on “High Pressure 
in Manufacturing.” 

Dr. Henry Laurens, professor of physiology at 
Tulane University Medical School, recently gave lec- 
tures on “The Physiological Action of Radiant En- 
ergy,” before chapters of the Society of Sigma Xi at 
the University of Missouri and the University of 
Kansas. 

Dr. Arthur H. Compton, professor of physics in 
the University of CMeago, lectured before the West 
Virginia Chapter of the Society of the Sigma Xi and 
the West Virginia Scientihe Society on February 23. 
ffis subject was “What Things are made of.” 

Dr. Ulric Dahloren, professor of biology at 
Princeton University, read a paper on March 2 before 
the American Philosophical Society on “Equilibrium 
and Hearing.” 

On February 11 Professor R. A. Gortner, chief of 
the division of agricultural biochemistry. University of 
Minnesota, delivered an address to the Royal Cana- 
dian Institute on the subject “Colloid Chemistry and 
Living Processes.” 

Industrial and Engineering Chemistry notes that 
the year 1928 marks the hundredth anniversary of 
Wohler^s preparation of urea from ammonium cy- 
anate. That discovery marked the beginning of syn- 


thetic chemistry and the beginnng of the end of the 
older vitalistic ideas of organic chemistry. It is 
planned to celebrate the centenary by a special pro- 
gram at the Boston meeting (Swampseott) of the 
American Chemical Society in September, 1928. 

The centenary of the birth of Dr. Maximovitch, 
who was a distinguished Russian botanist, was recently 
celebrated by ceremonies in the town of Sapporo on 
the isle of Hocksido, Japan. The occasion was pre- 
sided over by Professor Kingo-Miyabe, of the Institute 
of Natural Sciences. 

A MEMORIAL plaque was recently unveiled in the 
medical clinic of Munster in honor of F. W. A. 
Sertiimer, the discoverer of morphine, who was born 
at Neuhaus, near Padeborn, in 1783. 

William Corless Mills, curator of the department 
of archeology in the Ohio State Museum, died on 
January 17, aged sixty-eight years. 

John Rowley, curator of mammals for the Cali- 
fornia Academy of Sciences, died in January, aged 
sixty-one years. 

Bradshaw Hall Swales, of Detroit, honorary 
assistant curator of birds in the U. S. National Mu- 
seum, died on January 23, at the age of fifty-two 
years. 

Willet Martin Hayes, formerly professor of agri- 
culture at the University of Minnesota and later as- 
sistant secretary of the U. S. Department of Agricul- 
ture, died on January 15, aged sixty-nine years. 

Dr. Edward S. Burgess, fomerly professor (of 
natural science at Hunter College, New York City, 
died on February 23, aged seventy-three years. 

Professor Josfi Rodriguez Carracido, for many 
years rector of the University of Madrid, who worked 
ehiefiy on the action of alkaloids upon organisms and 
was the author of several text-books on biochemistry, 
has died, aged seventy-two years. 

The officers of the Louisiana Academy of Sciences 
met at Alexandria on January 28 at the Louisiana 
College. Those present were: I. Maizlish, H. L. 
Smith, Geo. Williamson, Jno. A. Hardin, F. M, 
Witherspoon, Leo J. Lassalle, Paul M. Horton, S. T. 
Sanders, H. V. Howe, A. C. Maddox, H. G. Shaw, 
F, G. Foumet, C. Cottingham, J. E. Guardia, 0. B. 
Owens and A. L. Dueoumau. Plans for the first an- 
nual meeting, which is to be held on May 5, were dis- 
cussed as well as some of the future plans of the 
academy. 

The Ohio Academy of Science will hold its thirty- 
eighth annual meeting at the University of Cincinnati 
on April 6 and 7, under the presidency of Dr. Harris 
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M. Benedict, of the University of Cincinnati. Among 
the prominent outside speakers will be Dr. W. T. 
Bovie, of the Medical School, I^orthwestem Univer- 
sity, and Dr. W. W. Lepeschkin, now at the Univer- 
sity of Illinois, botanical department. The former 
will speak on the “Relation of Physics to Biology” 
and the latter on “Physico-Chemical Causes of 
Death.” President Schneider, of the University of 
Cincinnati, will also speak. The Indiana and Ken- 
tucky Academies of Science have been invited to at- 
tend and participate. 

The executive committee of the American Society 
of Zoologists has voted to hold the 1928 meeting in 
New York from December 27 to 29, inclusive. 

A CONEEEENCE was held at the U. S. Bureau of 
Standards on March 2, to discuss the research work on 
electroplating that is completed or in progress, and to 
make recommendations regarding future studies, both 
by the bureau staff and by research associates of the 
American Electroplaters’ Society. 

The American Society for the Control of Cancer 
w*!!! hold its annual meeting on March 3 in New York. 
In the morning. Dr. Francis Carter Wood will demon- 
strate modern cancer research at the Crocker Lab- 
oratory; Henry F. Vaughan, D.P.H., health commis- 
sioner of Detroit, will speak at a luncheon at the 
Biltmore Hotel on “Functions of Health Departments 
in the Control of Cancer,” and Dr. Jonathan M. Wain- 
wright, Scranton, Pa., on “What the Medical Pro- 
fession should do about Cancer.” Short discussions of 
cancer control in its practical aspects and a short 
business meeting will take up the afternoon. 

The date of the Third Armual Meeting of the East- 
ern Section at the University of Virginia (Charlottes- 
ville, Va.) has been arranged. The first session will 
convene on the afternoon of Monday, April 30. Ses- 
sions for the presentation of papers, etc., will occupy 
the afternoon of Monday, the morning of Tuesday 
and that of Wednesday, and, possibly, Wednesday 
afternoon also. Tuesday afternoon, May 1, will be 
devoted to excursions which are being arranged! 
through the local committee. The chairman of tho 
local committee is the president of the Virginia chap- 
ter of Sigma Xi, Professor Wilbur A. Nelson, Uni- 
versity of Virginia, Charlottesville, Va. 

At a banquet in the Hotel Somerset on February 
18 the centenary of the Boston Medical and Surgical 
Journal was commemorated. The first issue appeared 
February 19, 1828. With its next issue, the periodical 
will change its name to the New England Journal of 
Medicine^ including also the states of Vermont and 
New Hampshire in its representations. 

Dr. Herbert E. Ives, who was recently awarded the 


John Scott medal and premium, for his contributions 
to electrical telephotography and television, has do- 
nated the amount of the premium ($1,000) to the 
Optical Society of America, to found and endow a 
medal. This medal, to be awarded every two years, 
for distinguished work in optics, is to be named “The 
Frederic Ives Medal,” in honor of the donor’s father. 

A JOINT resolution to provide $10,000 for expenses 
of an American delegation to the Eighth International 
Dairy Congress, in London during June and July, was 
passed by the House on January 26. Under terms 
of the resolution, the President will accept the invita- 
tion of the British government and appoint ten dele- 
gates to represent the United States. 

The U. S. Senate passed on February 6 the bill 
introduced by Senator McNary, of Oregon, author- 
izing an appropriation of $40,000,000 to be expended 
over a period of eight years to aid the various states 
in the purchase of denuded lands for reforestation 
purposes where reforestation is needed to protect the 
navigation of streams. 

Designation of the American Green Cross as a 
national body for education and research work in con- 
nection with the protection of forests, flood control 
and allied problems, is provided for in a bill (H, R. 
Res. 196) just introduced in the House by Representa- 
tive Evans, of Glendale, Calif. The bill authorizes 
appropriation of $120,000 to be placed at the disposal 
of the American Green Cross for the continuance and 
development of its organization. The bill was re- 
ferred to the committee on educatiom 

The Iowa Lakeside Laboratory, situated on West 
Okoboji Lake in northwestern Iowa and operated in 
connection with the graduate college of the State 
University of Iowa, will be open to investigators dur- 
ing the season of 1928 from June 11 to August 17. 
No formal courses are offered, but research students 
in any field who find the conditions favorable for their 
work may be admitted to the laboratory. Supervision 
of research in experimental embryology and compara- 
tive physiology will be by Professor Emil Witsehi and 
Otto M. Helff, of the department of zoology of the 
university, and in mycology by Professor G. W. Mar- 
tin, of the department of botany. Professor Martin 
has been appointed director of the laboratory. 

The botanical specimens . of the late Ellsworth 
Bethel, of Denver, have been given by the trustees of 
the State Historical Society to the Colorado Agricul- 
tural College and the University of Colorado. The 
Bethel collection proper consisting of some 19,000 
mounted specimens and a much larger nuinber of 
unmounted Colorado plants was received by the botan- 
ical department of the agricultural collego- The col- 
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lection is a valuable one as representative of the 
region. 

The sum of $10,000 has recently been granted to 
the American Philosophical Association by the Car- 
negie Corporation of New York City for the prepara- 
tion of a series of Source Books in the History of the 
Sciences, They will be under the general editorship 
of Professor Gregory B. Walcott, of Hamline Univer- 
sity, St. Paul, Minn. The volumes will present the 
most important contributions of the most eminent sci- 
entists from the Renaissance to the present. Seven 
different fields of science are being covered by special 
committees' under the supervision of the following: 
Frederick Barry, professor of chemistry, Columbia 
University; Joseph S. Ames, professor of physics, 
the Johns Hopkins University; Harlow Shapley, pro- 
fessor of astronomy, Harvard University; Alfred M. 
Tozzer, professor of anthropology. Harvard Univer- 
sity; David Eugene Smith, professor of mathematics, 
Columbia University; Edwin G. Conklin, professor of 
jzoology, Princeton University; R. T. Chamberlin, pro- 
fessor of geology, University of Chicago. The first 
volume, on astronomy, will be ready for publication 
within the next few months. 

The Smithsonian Institution has engaged to prepare 
a series of twelve books to be known as the Smithson- 
ian scientific series, under the general editorship of the 
acting secretary. It is the purpose of the series to 
give pictures of the activities of the whole institution 
and its branches. The publication is not intended for 
the specialist nor in any sense is it a collection of 
monographs, but is rather intended to present those 
features of the greatest interest to the average intelli- 
gent reader with no special training along technical 
lines. It is expected that the individual books of the 
series will come out at various intervals during the 
next two years. 

At the recent meeting of the board of managers 
of the Wistar Institute of Anatomy and Biology, 
Philadelphia, the titles of professor and assistant pro- 
fessor were discontinued and a new series of titles 
designating members of the scientific staff were 
adopted. .As the chief function of the institute is the 
promotion of research in biology the following titles 
were adopted as being most appropriate: Member, 
associate member, associate, and fellow. At the same 
meeting Dr. Helen Dean King was elected a member 
of the institute. 

Errata. In the article by Dr. G. De Geer on the 
^‘Geochronology as based on Solar Radiation^’ (Sci- 
ence, 1927, LXVI, p. 458), in line 14 of the second 
column for “this” read “the,” in line 22 of the f^toth 
column omit the words “already made” and in line- 
37 of the fifth column for “non” read “now*” 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The income from a bec[uest of $100,000 from the 
late Thomas U. Coe, of Bangor, which has recently 
become available at the University of Maine, is to be 
used as a foundation for research. Projects bearing 
on the developing of the state are to be submitted by 
the faculty for approval under this fund. 

The chemistry building of the South Dakota State 
College, Brooldngs, S. Dak., was totally destroyed by 
fire on February 4, 1928. All records and material 
are a total loss. 

Sir Arthur Shipley, late master of ChrisPs Col- 
lege, left £5,500 to Christ’s College for the endowment 
of a fellowship, along with various other bequests, 
including some relics of Darwin. 

The Rio de Janeiro correspondent of the Journal 
of the American Medical Association writes that the 
president of the Minas Geraes has signed the law 
ereatipg a state university. This will include at first 
four colleges, namely, law, engineering, medicine and 
odontology and pharmacy. The medical school will 
have an annual endowment of 600’, 000 milreis (about 
$72,000). 

Dr. C. W. Hungerford, professor of plant pathol- 
ogy in the agricultural college of the University of 
Idaho, has been appointed assistant dean of the col- 
lege of agriculture and vice-director of the Idaho* 
Agricultural Experiment Station. 

At the University of California, Dr. Chauncey D. 
Leake, associate professor at the University of Wis- 
consin, has been appointed professor of pharmacol- 
ogy, and Dr. Alfred C. Reed has been appointed pro- 
fessor of tropical medicine in the George Williams 
Hooper Foundation for Medical Research. 

Dr. Laurence Selling, Portland, has been ap- 
pointed clinical professor of medicine and head of the 
department of medicine of the University of Oregon 
Medical School. 

De. Willis Dew Gatch has been appointed head 
of the department of surgery, including gynecology 
and orthopedic surgery, in the Indiana University 
School of Medicine, succeeding the late Dr. John H. 
Oliver. 

Wilson F. Brown, instructor in chemical engi- 
neering at the Ohio State University, has been ap^ 
pointed to an associate professorship at the Kansas 
Agricultural CoUegje, to take charge of the work in 
industrial chemistry and chemical engineering. 

Dr. Gustav Hertz, professor . of experimental 
physics in the University of Halle, has been appointed 
to succeed Professor Kurlbaum as professor of phys- 
ics at the Tec^isehe Hochschule, Berlin. 
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Dr. F- Hund, of Gottingen, has been called to an 
associate professorship of theoretical physics at the 
University of Rostock. 


DISCUSSION AND CORRESPONDENCE 
THREE NOTABLE BOOKS ON THE HISTORY 
OF MATHEMATICS OF THE GREEKS 

The Belgian engineer, Paul Ver Eecke, inspector 
general of labor, has made three notable contributions 
to enrich onr knowledge of Greek mathematical 
science. While the works of Archimedes,, Apollonins 
and Diophantos have long been available to English 
students through the learned labor of Sir Thomas L. 
Health, there have not been available modern editions 
in French. The Belgian scholar performs this ser- 
• vice for French readers. The titles of these works 
are as follows: 

Les Oeuvres Completes d/Archimedej (Paris-Bms- 
sels, 1921; LX, 554 pp. with 253 diagrams). Price 
20 belgas. 

Les Coniques d^Apollonius de Perge, (Bruges, 
Desclee de Brouwer & Co., 1923 ; LII, 645 pp.) . Price 
20 belgas. 

Liophante d^Alexandrie, Les six livres arith- 
metiques et le livre des nomhres polygones. Oeuvres 
traduites pour la premiere fois du Grec en frangais. 
Avec une introduction et des notes, (Bruges, 1926; 
LXXXXII, 300 pp.). Price 15 belgas. 

These volumes are all fine specimens of the printers 
art, ah ornament to any library. A further volume 
is in preparation on the Spherics of Theodosius of 
Tripoli. 

In all three volumes Mr. Yer Eecke demonstrates 
his familiarity with the field of Greek mathematics. 
The notes given constitute a source of information to 
which historians of science must have recourse in the 
many problems connected with these authors. 

Particular attention has been paid by the author 
to the importance of the works of Archimedes, 
ApoUonius and Diophantos in the development of 
European mathematics during the seventeenth and 
eighteenth centuries. It is highly desirable to stress 
this point since through these classical works the 
ancient mathematics became the source of inspiration 
for the modern mathematics. The birth of the ana- 
lytical geometry and of the calculus connects thus 
<iireetly with the mathematics of Greece. 

It is the tope of the publishers that a number of 
American libraries will subscribe to. the series. The 
price per volume is under three dollars and is much 
less than works of this character published elsewhere 
in Europe or in America. The publication performs 
a real service to scholarship, and must have consti- 
tuted a serious financial problem at the present time 
for the publishers. The two later Volumes have been 


issued with the support of the Fondation Universi- 
taire de Belgique. 

Louis C. Kaepikski 

University of Michigan 

ON MOLECULAR DIAMETERS IN GAS 
REACTIONS 

In a recent note published in this journal,^ Dr. Ber- 
nard Lewis has called attention to a numerical error 
in our paper entitled “On Chemical Activation by 
Collisions.”^ We are of course very sorry that this 
error occurred and desire to thank Dr. Lewis for call- 
ing attention to it. 

However, on the basis of the revised figures our 
friendly criticisms of the Fowler and Rideal^ theory 
of chemical activation by collisions, using ordinary 
kinetic theory diameters for unactivated molecules, 
are not greatly altered. 

It would still be necessary on the basis of the re- 
vised figures to assume that the deactivational diam- 
eter for NgOg is considerably more than 60 times as 
great as the activational diameter, if the rate of acti- 
vation is to be great enough to maintain the reaction 
first order down to a pressure of 0.05 mm. And this 
assumption is attended by the difficulties which v/e 
pointed out in the next to the last paragraph of our 
article, namely, that in a deactivational collision mole- 
cules which come within the large distance given by 
the deactivational diameter will mysteriously be 
drawn together to the much smaller distance corre- 
sponding to an ordinary kinetic theory collision and 
will then fiy apart in deactivated states. 

On the other hand, it no longer appears that the de- 
activational ' diameters would have to be so great that 
the effective volume of an activated molecule would 
be large enough to contain many ordinary molecules 
at 0.05 mm. pressure. Allowing, however, a reason- 
able excess in the rate of activation over that of reac- 
tion, we still find that the effective volume of the acti- 
vated molecules is large enough to contain several 
other molecules and this is a notion which gives rise 
to considerable difficulty. 

Finally, we may call attention again to a considera- 
tion which bears no relation to diameters, namely, 
that it certainly would be very surprising if the col- 
lision of chemically unactivated molecules having suf- 
ficient energy to- activate one of them, should prac- 
tically always result in the transfer of nearly all of 
the energy to one of the molecules. 

Richard G. Tolman, 
Don M. Yost, 

Roscoe G. Dicninson 

• Pasadena, Oalifoenia 

1 Science, 66, 331 (1927). 

2 Proc. Nat, Acad., ISy 188 (1927). 

sproc. Poy. Soc,, 113, 571 (1927); 
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ANOTHER RECORD OF THE FRESH-WATER 
JELLY-FISH 

Dr. ScHMiTa^s recent notice^ in Science prompts 
the recording of the following data. On November 
30, 1927, a small ‘^balanced” glass tank in the labora- 
tory of the New York Aquarium was noted to contain 
a number of medusae. These were referred to the 
Microhydra stage of Craspedacusta sowerhii (Lan- 
kester). The conditions under which they appeared 
were as follows. The aquarium measured 20" by 12" 
by 12" and was exposed to a strong northwestern 
light. The temperature of the water ranged from 
20® to 28° C. It contained a dense growth of various 
kinds of aquatic plants, which for the most part were 
being choked off by a thick mat of algae that, however, 
did not grow on the glass. There were living in it 
about ten young Pceciliidae of undetermined species 
from San Domingo (probably Eeterandria versicolor 
Gunther). Most of the plants came from Wilming- 
ton, North Carolina, about a month earlier and it is 
supposed that they are responsible for the introduc- 
tion of the organism, for the other plants had been 
living in the aquarium for at least a year. It is 
thought unlikely that the medusae were brought from 
San Domingo with the fishes or that they were intro- 
duced with the tap-water used for this aquarium. 

The medusae increased in number up to about 
December 1, and from then on to the present date, 
December 22, have gradually fallen off, so that they 
number probably less than a dozen, whereas at their 
highest concentration there were at least four or 
five to the cubic inch- At all times they could be 
seen either pulsating their way upward or slowly 
descending in an inverted position. 

Dr. Ruth Howland, of Washington Square College, 
has had one of her students, Mr. S. J. Gancher, study- 
ing their development and he has succeeded in finding 
a number of the hydroids. To date none has been 
seen to bud off medussa, nor have the medusas been 
seen to develop into mature Craspedacusta, . 

By transferring some of the plants into another 
tank a new colony was established, although it did not 
thrive very weU and at this date none could be found. 

C. M. Breder, Jr. 

New York Aquarium 

CONCERNING THE TRANSMISSION OF AN 
ACQUIRED CHARACTER IN FLAX 

In Sceence of September 30, 1927, Dean Henry L. 
BoUey suggested that the resistance of a plant to flax 
wilt is an indication of the transmission of an acquired 
character. The general conclusion drawn in his 

1 Additional records of the occurrence of the fresh- 
water jelly-fish.’^ Sdumtt, Waldo L., Scienge, YoL 
LXVH, 1927, p- 59L 


article does not seem to be warranted by the facts 
presented, especially since the inheritance of acquired 
characters has been so often disproved. The writer 
agrees with Dean Bolley in that a wilt resistant flax 
may be rapidly obtained and it can then transmit its 
resistance in succeeding generations. The point of 
criticism is that the wilt resistant characteristic is in 
all probability present in the beginning and is not 
observed so strikingly at first, due to the large per- 
centage of susceptible plants that succumb to the 
disease. With the susceptible plants dead and no 
longer producing seed, the seed obtained from the 
wilt resistant plants, when sown another year, show 
a higher percentage of survival than the original 
planting. Thus, after a few years, a highly resistant 
strain of flax might be obtained due to the plants of • 
dijfierent degrees of susceptibility dying off or merely 
a ^‘survival of the fittest.” While the above happens 
in many mixtures of flax it might also occur in the 
so-called pure line, the term pure line in these cases 
being relative and not absolute. A variety of flax 
may be called a pure line for certain characters 
because these characters have been studied and are 
known to be pure. However, if the wilt resistance 
is not one of the characters included in the previous 
study it may not be a pure line for wilt resistance- 
This is indicated by the results obtained in Michigan 
with selections that originated from a relatively pure 
line. When grown upon wilt-free soil these selec- 
tions were not different from the parent in yields of 
seed, deseeded straw and fiber. The statistical odds 
determined by Students Method for six selections, 
for these three characters are 1 : 1. But when grown 
on wilt sick soil, the significant differences in per- 
formance of different strains indicate a rather wide 
variation in resistance to flax wilt. One selection, 
showing no difference under wilt-free conditions gave 
odds of 9 : 1 for germination (emergence of seedlings) 
and 500:1 for per cent, of normal plants to seeds 
sown. Another selection gave odds of 93 ; 1 for 
germination in wilt sick soil and only 8:1 for per 
cent, of normal plants to seed sown. The seeds in 
these tests were of Russian origin and, so far as is 
known, had been grown upon non-wilt sick soil. The 
possibility of variation due to crossing must be con- 
sidered. In Michigan, where the flax was grown, tests, 
have shown from zero to three per cent, natural, 
crossing, depending on the spacing and seasonal con- 
diiions. It seems probable that the variation in wilt, 
resistance may be due to unselected factors in an. 
otherwise pure line or possibly to natural crossing: 
* rather than a gradual change in a hereditary gene. 

B. B. Robinson 

Fiber Investigations, 

XT. S. Department op Agriculture 
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THE BEGINNING OF WINTER 

In the discussions relating to the beginning of 
-winter that have appeared from time to time in 
SdENCE^ one phase of the question seems to have 
received hardly sufficient attention. 

If we look up what the Century and Standard Dic- 
tionaries have to say about winter or the seasons, 
we find that historically and, apparently until recent 
times, popularly, the general conception of winter 
was that it covered the three coldest months of the 
year. The idea involved was simply our experience 
of average meteorological or climatic conditions. In 
most parts of the north temperate zone the interval 
from the first of December to the end of February 
was regarded as representing this period, and modern 
meteorological data seem to indicate that this does 
represent a satisfactorily close approximation. The 
exact beginning of the coldest period doubtless varies 
somewhat in dilBferent regions. In the District of 
Columbia it falls on the seventh of December in 
Minneapolis apparently about the third of December.^ 

More recently there has been manifest a growing 
tendency, especially in the United States, to change 
this conception and to assert that winter should be 
regarded as beginning with the winter solstice and 
ending with the vernal equinox. As nearly as I can 
ascertain, this is due to a certain number of astrono- 
mers, with the enthusiastic support of a multitude of 
newspaper scientists. The favorite expression of the 
latter group is that ^^astronomically considered, winter 
begins at the winter solstice.” Of course, “astronomi- 
cally considered,” winter does nothing of the kind. 
If it is possible to consider astronomically an event 
which is not astronomical in nature, it is the middle 
of winter that, in the northern hemisphere, should be 
regarded as coinciding with the solstice, for it is at 
the solstice that the sun appears farthest to the south, 
the day is shortest, and the heat received per second 
on unit area of horizontal surface is a minimum. As 
a matter of fact, however, there is a lag in the seasons 
such that the coming of winter is considerably de- 
layed, though not to the degree that would cause its 
beginning to coincide, even approximately, with the 
solstice. As far as winter is concerned, the solstice 
is the solstice, and nothing more. 

In spite of ancient usage, it might be desirable to 
modify the conception of the term winter, it any good 
reason could be advanced for making the change, but 
all the argument seems to point in the contrary direc- 
tion. To nearly every one, scientific men and la3anen 
alike, the coldest quarter of the year, the hottest 
quarter, and the quarters of intermediate temperature 
are of direct personal interest and importance. They 

iW. P. "White: Science 62, 286. 

2C. H. Briggs: Science 65, 424. 


govern many of our daily habits, plans and activities. 
To very few people except astronomers are the sol- 
stices and the equmoxes of more than general interest. 
Educated people are supposed to have a fair idea of 
their significance and time of occurrence, but to en- 
force this knowledge by erecting them as monuments 
by which to date the seasons hardly seems wise. It is 
not the way to teach science or respect for science. 
In fact, it seems to be generating a distinctly wrong 
impression. Many people seem to have acquired the 
idea that something occurs at the solstice which, ac- 
cording to the laws of nature, definitely fixes this as 
the beginning of winter. They do not realize that to 
declare that winter begins at the solstice is as arbitrary 
as it would be to declare that it begins on the nine* 
teenth or the twelfth or the twenty-fiifth of December. 

There is evident at times an unfortunate tendency 
on the part of one or another group of scientific 
workers to take a word of general usage and give it a 
special meaning which adapts it better to their par- 
ticular purposes, and then to insist that this should 
be accepted as the essential meaning. If astronomers 
find it useful to have a name for the period from the 
winter solstice to the vernal equinox, it would be de- 
sirable, in order to lessen the misapprehension and 
confusion that are resulting, to choose another term 
than winter. Failing this, they should be especially 
careful to point out to inquirers that their use of the 
word is in a special sense, which does not affieet and 
is not intended to supersede the old-established mean- 
ing. 

C. N. Fenner 

Geophtsical Laboratory, 

Washington, D. C. 


QUOTATIONS 
ONE TOOTH GONE WRONG 
This week’s excitement about the “million doUar 
tooth” from Nebraska is a trifle belated. It is now 
two months smee Dr. William K. Gregory, one of the 
original examiners of this famous tooth, decided that 
it had belonged neither to an ape nor a man and pub- 
lished this conclusion in Science. No evolutionist 
slept less well for this explosion of the tooth’s signifi- 
cance. To correct conclusions that turn out to be 
false is a continual duty of scientific men, and even 
false assumptions not infrequently result in progress 
by uncovering facts or engendering ideas previously 
unknown. It is to be noted, too, that the scientists 
who now reject the man-like origin of the Nebraska 
tooth are the same who originally accepted it. They 
are merely correcting a mistaken thebry which they 
previously proposed, something which all scientific 
men do almost daily and as a matter of course. 
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To imply that the theory of evolution is in the least 
endangered 'by this discovery of a mistake about a 
single fossil is as though a bridge builder abandoned 
his bridge and helped to destroy it because a single 
girder, not yet built into the structure, was found 
defective on the testing floor. Certainly no evolu- 
tionist believes that the theory is impaired. Had the 
tooth proved really to belong to some man-like or 
ape-like creature, that might have meant something 
about the history of the New World monkeys. It 
wfould neither have strengthened nor weakened mate- 
rially the idea that evolution is a fact. 

To have the public interested in science is a great 
advantage to both parties, but not entirely free from 
danger. Scientific research going on in a show win- 
dow might mislead watchers who tarry too short a 
time to understand what it is all about. When first 
found the Nebraska tooth was heralded popularly be- 
yond its real importance. Doubtless its fall will be 
too widely hailed now as another “mistake” of the sci- 
entists, In truth it is but a trivial incident in the 
slow rise of the edifice of science. The theory of evo- 
lution is far too hardy a creation to be ruined by 
losing, one tooth. — New York Herald-Tribune, 


SCIENTIFIC BOOKS 

The Abilities of Man, their Nature and Measurement, 

By C. Speaemak. New York, The Macmillan. Co., 

1927. vi + 415 + xxxii pp. 

The Grote professor of philosophy of mind at the 
University of London has written an important book. 
It could not be otherwise when the book represents 
the cumulation of intellectual endeavor for a period 
of a quarter century by such as he. It may well be 
that he does not know exactly what his theories and 
facts signify; it is certain that I do not. The work 
has been supported during its progress by the collabo- 
ration- of- a multitude of Spearman’s pupils and by 
others, it has drawn widely upon the investigations of 
other schools, it has also had constant opposition and 
the book has been severely criticized in a review in 
Nature (August 6, 1927, p. 180) which has led to an 
interchange of views between author and reviewer 
(Nature, November 12, 1927, p. 690). Into this dif- 
ference I will not enter except, to say that whether 
the book is mathematically complete or not does not 
interest me; this is unimportant. Science advances 
not so much by the completeness or elegance of its 
mathematics as by the significance of its facts. You 
can not upset the findings of Ihe “Origin of Species” 
mther by the contrapoation of your religious con- 
victions or by observing that Darwin’s statistical tech- 
nique was not up to standard. Science goes forward 


upon “evidence beyond reasonable doubt”; to that 
evidence incomplete mathematics may contribute valu- 
able elements. 

Spearman’s chief thesis is that when a group of 
persons x, y, z, . . . are given a test a, say of arith- 
metic or spelling or literary interpretation, the marks 
max, ^Uay, maz, . . . wHch they score represent in part 
their respective general intelligences gx, gy, gz> • • • 
and in part their special abilities in the subject, Sax, 
Say, Saz, . . . This would seem incontrovertible pro- 
vided we mean by ability in the subject, ability to 
get scores in the test. The necessity for this proviso 
may be illustrated as follows. I have some general 
intelligence; I have some mathematical ability; yet if 
an examiner should set me a mathematical test in 
Yiddish, which might be “easy meat” for a lot of 
candidates for admission to our colleges, I should 
miserably fail. It may further be remarked that the 
scores max, • • • ^^7 depend on the manner of 
scoring used by the examiner or Ms clerk. For ex- 
ample, if the test be of the simple sort where a large 
number of questions are answered yes or no, one 
method of scoring is to count the number of right 
answers, Rx, Ry, . . .; another method is to take the 
difference between the numbers right and wrong 
(R-W)x, (R-W)y, .... If all the N questions are 
answered, the scores are equivalent since W = N - R 
and the series of scores Rx, Ry, . . , and 2Rx-N, 
2Ry - N, . . . are in the same order, will give the same 
correlations with other tests, etc. But if some of the 
questions are unanswered (U), the second series be- 
comes 2Rx - Ux - N, 2Ry - Uy - N, . . . which need not 
be equivalent to Rx, Ry, .... How are we to com- 
pare the answers of two persons to 50 questions if 
one answers 40 all correctly and the other answers 
all 50 with 45 right and 5 wrong? 

The next thesis is that when a battery of tests 
a, b, , are sufficiently different, so that the scores 
may be assumed to have in common only the general 
intelligence we may write for the nk marks of the n 
individual x, y, z, ,. . . on the k tests a, b, , 

max = Cagx + S'ax mbx = CbgxH" 

may = Cagy H" S^ay m^y = Cbgx ”1" S^by ^ 

in such a manner that the general intelligence g and 
the special abilities s', are uncorrelated, i,e,, 

2gxS'ax=0, 2gxS'bac=0, ... (2) 

Ss^axS^bx — O, Ss^axS'^cx" 0, ... (3) 

when the summation runs over the individuals x, y, z, 
.... This leads to some correlation algebra to 
prove both that such a resolution of the marks is 
possible and that it is unique. I have read the proofs 
with care (including the references to the literature, 
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not ail of wMeli has been reproduced in the book) and 
have found no errors in the mathematics. Yet I am 
not entirely happy, satisfied. I should like to have 
found at least one example worked out in detail — 
one set of nk scores for n individuals on k tests 
worked through to the determination of the n values 
gx 9 Sy) • ' ‘ general intelligences of those in- 

dividuals and of the nk values s'ax, s'ay, * • .; s'u^, 
s'by; . . .j . . . of their special abilities on each of 
the tests. Theorems which prove the existence of 
some possibility do not satisfy the practical applied 
mathematician — ^we do not so much want to know that 
there is a solution to the problem as to know what 
the solution is! I will work an example below. 

What solution does the author ojSfer us? (First 
he adopts scales which reduce the scores on each test 
so that they have the same dispersion about their 
means, we may take it as unity, which is also the 
dispersion of g.) If r^g be the correlation coefficient 
between g and the test a, he shows that the solution is 

gx ~ ^agniax 

with a probable error of .6745 (1-r^ag)^- 

the answer is a regression equation. We do not know 

the individual values g^, gy? . . we could write 

g,=:ragm« + eax 

gy ~ TaglHay 4- Cay 

where e\x + e“ay -I- . . . = n (1 ~ r^g ) . If the author desires 
to prove that testing does not determine the general 
intelligence of the persons tested he has succeeded. 
Why did he pick on test a to, determine g ? Evidently 
one could equally well write 

gx — ^bgUibxj etc. 

with a probable error .6745 (l-r\g)^, etc. Prac- 
tically we might choose that test as a which has the 
highest correlation with g. Better, he shows how to 
weight the different tests so as to get a combined 
score t which best determines g. In the example this 
best score gives rtg = .75 so that the probable error 
in gy. is ,6745 x .6614 = .446. When we recall that the 
scale of g is such that the standard deviation of g is 
unity or that one half of the n values of g lie between 
- .67 and + .67, two thirds of them between ^ 1.0 and 
+ 1.0, we can appreciate the significance of a probable 
error of .45. The solution for the special ability is 
likewise 

Sax=(l"-r\g)^3nax 

with the probable error ,6745 r^g. The better the test 
a estimates g the worse it estimates the special ability. 
Spearman^s comment is: are faced by the fact 


that the current measurements of specific abilities — 
upon which have come to hang the weal or woe of 
countless individuals in industry and otherwise — ^are 
little more than the blind leading the blind.” Rather 
pessimistic I call it, possibly unjustifiably so in view 
of such success as persons like O’Connor (West Lynn 
Works, G-eneral Electric Company) have in their 
placement work, 

Spearman gives a long discussion of the attempts 
that have been made to define general intelligence. 
He does not define it, he computes it, and at that only 
by a regression equation, he does not measure it any 
more than he would weigh a person by computing his 
weight from his height through a regression equation 
of weight on height. He sets forth a hypothesis that 
the general intelligence is energy, the special abilities 
are engines, with apparently the will as engineer. 
This is allegory. If intelligence were energy it should 
be measured in ergs — ^but again he calls it a force 
(p. 414), so perhaps he thinks of measuring it in 
dynes. Or perchance the whole is mere logomachy. 
It would be interesting to enquire which of the tech- 
nical physical terms is most like g, the general intel- 
ligence. Perhaps it might be efficiency! It would 
also be interesting to know just what he or Maxwell 
Garnett (a competent applied mathematician) means 
by the word unique in the proof that the resolution 
into g’s and s’s is unique. He can hardly mean that 
the regression equation gx = Magmas :<Ja is unique 
since there is one such for each test and they give 
different results. If he means that given the nk 
grades max, Hibxj • • • ? • • • we can determine the 

actual values of gx, gy, • • why are we given the 
regression? 

Example {preamble). If we can assign the k quan- 
tities Ca, Cb, . . . and the n values gx, gy, • • • equa- 
tions (1) will determine the nk special abilities from 
the nk grades m. Equations (2) if the n values 
gx? gy? ’ • • known will determine the k values 
Ca, Cb, . . . as Ca = ffarag/'^g- intelligence 

g on a uniform scale we shall assume cyg = l which 
gives one quadratic equation between the n values 

gx, gy? • • • 

g\4-g*y + g*. + . . . + g=n = n (4) 

We must find the k coefficients rag. Equations (3) 
when expressed in terms of the m’s and g’s give the 
equations 

TagTbg = r*b, ragFcx = lac (3 ) 

and if there be three or more tests enable us to solve 
for rag, etc,, as 

r«g= Jrxb^, ^te. (5) 

V JTfrc 
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This requires that the values Tag should be fractional 
or (if all the correlations Tab, ^acj ^bc? • * • between 
tests be positive, as is usually the case) that 

Tbc > C®) 

or that the partial coefficients rbc.a shall ah be positive, 
and, if there are more than three tests, that the so- 
called tetrad relations vanish, 

Tac^bd” ^ad^bc — 0. (7) 

These relations (6) and (7) are verified within the 
experimental error with respect to a large variety of 
intelligence tests. There is the equation 

gx + gy + g, . . .+"ga = 0 (8) 

introduced to simplify the analysis and refer all g^s 
to their mean. If the m’s are also thus expressed, as 
is most convenient, the s’s will be relative to their 
means. The k equations (5) are linear in the g’s, viz,, 

maxgx + . . . + manga = U Tag^a (5') 

We have, therefore, in (5'), (8) and (4) the number 
k + 1 of linear equations and one quadratic equation 
in the n quantities g. It would seem as though the n 
values g could be found with n - k - 2 degrees of free- 
dom, i,e,, that, as n is generally much larger than 
k + 2, the solution should be indeterminate rather than 
unique. 

Example {solution). Try a case. Let the marks 
of 6 students on 3 tests be (the first columns give the 
actual marks, the second columns give the differences 
from the means) 


a b e 


1 

10 

5 

8 

3 

1 

2 

2 

8 

3 

5 

0 

9 

4 

3 

6 

1 

9 

4 

4 

-1 

4 

4 

-1 ^ 

7 

2 

8 

3 

5 

2 

-3 

0 

-5 

1 

-4 

6 

0 

-5 

1 

-4 

1 

-4 

6a^ 


70 


70 


62 


rbc~»66, Xac — *73 Tab — •74 

The equations to be solved are 

5gi + 3ga+ gs - g4 - 3g5 - 5g, = 18.5 
3gi + Og, + 4g, + 2g^ - 5g5 - 4gg = 16.7 
2gi + 4g2 - gg + 3g4 - 4g5 - 4g* = 16.3 

gl+g3 + g»+g4 + g5+ge=0 
g"l + g“2 + g“. + g^+g'6 + g^a=6 

The result of solving the first four for g^, gg, gg, g^ 
in terms of and g^ and substituting in the last is 

ga = .49 - .7g4 ± .894 V (- g®4 + .40g* H- .069) 


The radical is positive only if g^ lies between -.14 
and + .52 and any value of g^ between these limits is 
possible. For the two limits the solutions for the 
g's are 




difF. 

gi= .91 

g.= 1.43 

-.5 

g2= 1.21 

g== .42 

+ .8 

g.= .59 

g.= .12 

+ .5 

gi = - .14 

g,= .62 

-.7 

g5 = -1.47 

g. = - .80 

-.7 

g. = -1.10 

g, = -1.69 

+ .6 

Notice that the ranges of possible intelligence for the 

six are different; 

we have a better line 

on 1 and 3 

than on 6 and know least about 2. 


Let us next compute the special abilities so stand- 
ardized that their standard deviations are unity. The 

equations given by Spearman are like 


mat/Oa = Taggi + V 1 - Sal 


m.,/3.4 = .1 

905 gi + .42 Sa» 


s,i = .7 an .1 

-2.1gx 


On the basis of the extreme alternative solutions given 

above we have 


diff. 

Sai= 1.6 

Sai= .4 

+ 1.2 

Sa2=- .4 

Sa2= 1.2 

-1.6 

Sai = - .5 

Sa»= .5 

-1.0 

Sa4 = “ .4 

Sa4 = ~1.8 

+ 1.4 

Sa5 = +1.0 

Sag = “ .4 

+ 1.4 

Sa« = -1.2 

Sad = + .1 

-1.3 


Similarly we could compute for tests b and c the 
limits of specific ability. (The calculations given 
above have l^een carried to so few places that a posi- 
tive check can not be expected, either for the zero 
mean or the unit standard deviation.) What we have 
shown is that the complete solution can be obtained 
but is indeterminate. We have had no need of any 
harder mathematics than the solution of a set of k + 1 
linear equations and 1 quadratic equation. We do 
not need the generalized Bravais distribution (as used 
by Garnett) and in view of Yule’s wise comments on 
mental measurements {Brit, J, Psych,, vol. 12, p. 100.) 
to all of which I hereby subscribe, it would seem 
quite superfluous to introduce this higher mathemat- 
ics, involving a probability theory which probably 
does not apply anyhow, to make determinate (if it 
does) that which without it seems indeterminate. 

gy? • • • whether determined or undetermin- 
able represent the intelligence of x, y, . . .? The 
author advances a deal of argument and of statistics 
to show that they do. This is for psychologists, not 
for me, to assess. I believe he does not adequately 
emphasize the fact that they represent the intelli- 
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gence only relative to the set-np of the tests. That 
this is so is evident from general considerations of the 
transformation theory of correlation algebra; but as 
even the term “transformation theory of correlation 
algebra” seemed unknown and unintelligible to a 
large group of persons professionally interested in 
statistics and in education when I recently mentioned 
it to them, I take the space, in a review abready too 
long, to expound the obvious. 1®, If we have nk 
marks of n individuals x, y, z, . . . on k tests a, b, c, 
... we may combine these marks into new sets of 
scores, call them a% b', c', . . . , in a linear fashion as 

= Cii max + Cialllbx + • • . 

m'ag = Cumay + Ci2mby+ . . . 
ni'bx = e2imax + C22inby+ , . . 
m'cx = <58imax + C32mby+ . . . 

with k® constants Cij. These new scores m' contaiu 
all the information of the old scores because they can 
be solved for the old scores m, but the information 
is differently assembled. It may be that these scores 
do not measure any particular ability such as speUing 
or literary interpretation or mathematical judgment, 
but they do represent scores involving certain weighted 
combinations of such abilities and with my limited 
knowledge of intelligence testing seem to represent 
some sorts of ability. 2®, Irrespective of whether the 
tetrad relations (7) are fulfilled, we can choose the 
constants Cij in infinitely many ways so that the new 
scores are all uncorrelated, i,e., r'ab = r'ao=r''bc = 
. . . = 0. In this case the tetrad equations for the 
new correlation coefficients must vanish. How if 
Sxy Syj • • ' general intelligence of the persons 

tested the equations (3') can no longer be solved as 
in (5) for r^ag? '^\gi • • • because (5) become inde- 
terminate ; but inspection of the equations 

r^ag ~ ^ab ~ 9 
r^ag ^^cg “ ^ac — 9 

shows that aU of the correlations of g to the new 
scores must vanish except at most one. Which one? 
As the equations defining a', b', c' , • • • are largely 
arbitrary, the symmetrical and natural conclusion 
would be that none of them are correlated with g. 
Or we might so form one of them say a' as to agree 
that it represents the inteUigence g with r'ag = l 
the others represent special abilities independent of g. 
Hext, 3®, to be more specific we may take as one 
simple definition of a% b', c', . , . 

m'bx = Mbx - Obrabinax/Oa 
m'cx = nicx + pDibx + a“La 


and determine P, a, so that r'^c = 0, r'bc = so on. 
How as we know r^g by (5) as other than 0, it follows 
that = rag =(= 0 and that the remaining values r'bg, 
r' eg, ... all vanish. But from the definition of b' 

0 “ Cf^b r^bg ~ CTb (rbg “ Tab^ag) 
or Tbg - rab^ag = 0 

This last equation is, however, impossible since we 
know that ragrbg = rab. Hence, 4®, any set of values 
Sys • • • ^or the general intelligence of x, y, . . • 
which will go with the set-up of tests a, b, c, . . . can 
not possibly go with the set-up a', V, c', . . . but 
must be replaced by new values g'^, g'y, . . . approxi- 
mate to that set-up. Yet the information we had in 
the nk scores of x, y, ... on a, b, ... is all con- 
tained in the nk scores assigned to x, y, . . . on a% 
b', . . . ; the persons x; y, . . . are the same but their 
intelligences have changed — the old values whether 
indeterminate or unique will no longer do. What 
does this leave of the concept of the intelligence of 
an individual x as measured by g^? Apparently only 
that it is relative to the set-up, which is the obvious 
proposition that I set out to prove. 

The intelligence tester may object that the scores 
on a\ b' . . . mean nothing, are mere artificialities, 
whereas those on a, b, . . . are real things and mean 
something. I would not deny the objection. Although 
h 3 q>othetical unrealities may illuminate the significance 
of realities, it is the realities that make science. All 
I was trying to do was to supplement Spearman's dis- 
cussion of the universality of g with a little contribu- 
tion on the relativity of g — ^as might be expected of 
an erstwhile physicist ! It seems to be an undeniable 
statistical fact that batteries of intelligence tests as 
given and as scored tend to be what has been termed 
hierarchical in that they tend to satisfy the tetrad 
relations (7). This fact means something, it needs 
to be explained, Spearman has offered an explanation. 
Possibly the explanation should have laid more em- 
phasis on the tests and less on the general intelligence 
— ^I do not know — ^but in Spearman's system we have 
a method of examining our data, of discussing its 
implications, of organizing it into a philosophical 
system, just as we have in Einstein's, and at least for 
the immediate future the system propounded in “The 
Abilities of Man” can not be ignored by those work- 
ing in its field. That is why I said that the Grote pro- 
fessor of philosophy of mind at the University of Lon- 
don has written an important book. Moreover, it is 
- clearly, spiritedly, su^estively, in places even provoc- 
atively, written; intell^ble and entertaining even to 
the general reader. The mathematies has been put out 
of the way in a highly compressed appendix. I have 
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chosen to take the risk of misrepresenting the char- 
acter of the book by writing a very lop-sided review 
with its emphasis chiefly on the appendix because I 
know that this has offered diffienlties to some very 
intelligent readers, because it appears logically funda- 
mental to the whole system, and because some of its 
important logical implications seem not to have been 
expressed by the author in the main text. 

Edwin B. Wilson 
Harvard School op Public Health 


SPECIAL ARTICLES 

TELESCOPIC OBSERVATION OF CATHODE 
AND ANODE POINTS 

1. Bright and dark sparks. While the behavior of 
the anode in case of a mucronate electrode has been 
summarized,^ further consideration of the cathode 
point is desirable. In this case the needle is to be 
critically set, so that the convection current is just 
about to pass into the spark condition. The set may 
often be made more sensitive, by waiting for some 
time until a convection current incidentally strikes 
and this may often be hastened by drawing sparlcs out 
of the cathode with a metal bridging the spark gap. 

Since the TJ-tube interferometer is rather cumber- 
some for general observation, it may often be re- 
placed by a suitable ear trumpet listening for the fre- 
quency of the crackle of sparks; or still better by a 
short range telescope (objective 6 or 8 inches off) 
focussed on the cathode point. Whenever the convec- 
tion current passes, a bright oval cathode glow is seen 
in the telescope like the nucleus of a comet, while in 
the dark even the convection current itself may be 
seen looking much like a cometary tail. As soon as 
any spark transfer takes place, this oval glow is ex- 
tinguished. 

The spark successions which follow the extinction 
of the cathode glow are not, however, of the same 
kind. There are two distinct types,' bright and dark. 

^ Broceedings National Academy of Sdenoes, February, 
1928. 


The first consists of diffuse bright purple spark fila- 
ments, passing with marked crackling between many 
favorable points of the electrode plates, the needle 
point being ignored. Being relatively luminous, they 
are the most desirable, but they often refuse to appear 
or are not sustained. 

The second type which I shall have to call by a mis- 
nomer dark sparks, show no spark lines at all, but con- 
sist of a faint violet surface glow at the edges of the 
anode plate. The cathode glow is hone the less ex- 
tinguished. They are apt to be the more usual (and 
undesirable) occurrence, particularly after long ob- 
servation. There is no appreciable crackling heard in 
the ear trumpet. I have therefore (without certain 
evidence) regarded the bright sparks, since they 
nearly always appear when the cathode is earthed, as 
resulting from a promiscuous issue of positive elec- 
trons from preferred parts of anode plate (since it 
here has no needle point), whereas the so-called dark 
sparks may be the corresponding convection discharge 
of positive ions from such parts of the anode plate. 

2. Negatively charged body. The most available in- 
strument for extinguishing the cathode glow is the 
charged hard rubber rod. If this is highly charged 
and the critical set sensitive, the rod may be passed 
normally along the arc of a vertical circle even 50 cm 
in radius around the spark gap, from right to left, 
always keeping the glow dark (Fig. 1). As soon as 
the rod passes outside of the circle by a few centi- 
meters, the glow at once relights. This may be re- 
peated indefinitely. A brass ball, 8--10 cm in diameter 
on an insulated handle and charged at the cathode of 
the machine is also convenient, though it acts from a 
smaller radius (15 cm) from the spark gap. A proof 
plane is still weaker. Now if the negative rod at a 
radius of 50 cm (say) evokes a shower of bright 
sparks persistently, then it usually happens that at a 
smaller radius of say 20 cm these bright sparks dis- 
appear, to reappear at the radius of 50 cm again. 
This was at first a very puzzling observation; but as 
the cathode glow is kept extinguished, it is a passage 
of the bright type of spark into the dark equivalent 
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just described. Since it requires a greater protmsion, 
y, of positive needle ( 2 / > .3 cm) to evoke the anode 
convection current than the anode spark succession 
( 2 / = .10 to .14 cm for darts, y > .14 cm for cones), 
the above inference for bright and dark sparks is not 
.unreasonable. The impression is often made as if the 
negative glow were transferred to the edge of the posi- 
tive plate and became a positive surface glow. 

Finally, since the negative body acts to extinguish 
the cathode glow from a definite radius, one may 
argue, as I have heretofore, that it imposes an ef- 
fective negative increment of potential throughout the 
field of the spark gap. 

3. Telescopic mode reactions. To obtain darts 
(snapping white linear sparks) from the^cathode point 
in the absence of the anode needle has not been pos- 
sible. They appear at the anode point (cathode point 
absent) as an integration of ’the earlier diffuse spark 
filaments for the narrow ranges of protrusion y, given, 
unless there is special stimulation (earthing the cath- 
ode, for instance) when darts appear sooner. The 
positive convection current does not appear until 
2 / = .3 cm or later, when a mere point of light tips the 
anode in the dark spark gap. Between these limits 
the dart degenerates into a purplish diffuse cone with 
its apex at the anode needle (see fig. 2). In the tele- 
scope the divergence is filamentary and scattering. As 
y (< .3 cm) increases, the cone grows narrower and 
weaker, and in the ear trumpet the crackling runs up 
into high frequencies. The spark gap is now in a 
good form for experiment. If, for iustance, the n^a- 
tive rod^ is put in the symmetrical position (1), fig- 
ure 2, the straight symmetrical axis a of the cone 
changes to an axis b concave towards the rod, and 
more so as the rod is nearer. This proves adequately 
that the emitted rays, a, are positive ions and the 
method may be useful for measurement. Again let 
y be further increased until the luminous cone just 
vanishes and the dark convection current appears. 
Then it will be found that the negative rod at (2) on 
the anode side restores the cone a and keeps it; 
whereas the negative rod at (3) on the cathode side 
quenches the cone. The test may be repeated indefi- 
nitely. The negative rod at (2) or (3) is thus equiva- 
lent to a decrement or increment, respectively, of the 
protrusion y, 

Carl Barus 

Brown University 

2 The magnetic field arising from a metal conductor is 
not convenient. The anode is much more capricious than 
the cathode. The convection current may strike too soon, 
or too late, or again not at aH, The above data are good 
averages for the given machine and spark gap. Some 
control is possible, however, by the methods of J 3. The 
axial fiexure of fig. 2 can not be obtained with the nega- 
tive convection current. 


FACTOR H IN THE NUTRITION OF TROUT 

Since the time of Magendie, investigators have tried 
to develop purified rations which would meet all the 
requirements of the animal body for growth and re- 
production. The ^eatest success in these attempts 
has undoubtedly been attained with the rat. That 
even the rat fails to show an optimum growth upon a 
simplified ration containing all the known elements, 
is evident from many experiments and especially from 
the recent reports of Osborne and Mendel,^ and 
iPalmer and Kennedy 

The fact that many of the discoveries in nutrition 
that have been made in rearing rats have found ready 
applications in feeding the higher animals has led to 
the subtle assumption that the nutritional require- 
ments of all species of animal life are the same. The 
reflection of such natural philosophy is seen in the 
wide-spread use of cod liver oil, yeast and other 
vitamin supplements in the hatcheries of the United 
States that are engaged in rearing trout. Although 
Laufberger^ has stated that fish require vitamins in 
their food, his work fails to furnish convincing evi- 
dence that these are related to any of the known 
accessory substances required by the higher animals. 

In order to furnish a more rational basis for feed- 
ing trout we have conducted a series of experiments 
upon their growth curves when they are fed diets of 
widely different compositions. These experiments 
have been performed at the Burlington hatchery in 
the state of Connecticut. This hatchery is unusually 
well equipped for such experiments, since it has a 
constant supply of pure spring water which exhibits 
very slight temperature variations. Each experimen- 
tal group of trout contained fifty fingerlings which 
were confined in separate troughs with individual 
water supplies and outlets. The efdcacy of a given 
diet was judged by the average growth rate and by 
the mortality rate. 

In our first series of ten experiments we employed 
nine purified rations made up of casein, boiled starch, 
salt mixture, cod liver oil and yeast. In four of these 
the protein was incorporated at various levels from 
ten to- seventy-five per cent. In two, lard was in- 
cluded at twenty-two and fiffty-seven per cent, levels 
varying the other factors to secure adequate salt and 
protein intake. From one, cod liver oil was omitted; 
in another yeast was lackiag and still another con- 
tained no salt mixture. For purposes of comparison 
a diet of dried skimmed milk was employed. For 
seven weeks all the fingerlings, except those upon the 

3- Osborne, T. B., and Mendel, L. B., / . Biol. 

1926, LXIX, 631. 

2 Palmer, L. S., and Kennedy, G., /. BioL Ch&m,, 1927, 
LXXV, 619. 

s Laxtfberger, Y., Bhysiol, Abstracts, 1926, XT, 221* 
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ten per cent, protein diet, grew normally practically 
doubling tbeir weight. Those upon the lowest pro- 
tein level refused to grow but ate their ration readily 
and remained active. 

At the end of seven weeks all groups commenced 
to die except those upon the low protein diet and 
those upon the dried skimmed milk. The latter con- 
tinued to grow until at the end of sixteen weeks they 
averaged five times their initial weight. At this time 
they ceased to grow and began to die. The entire 
fifty had died at the end of the twentieth week. 

At the end of the fourteenth week those upon the 
low protein diet began to die. This continued at a 
regular rate until the twentieth week when only seven- 
teen remained alive. They were now divided into two 
groups. One of these received raw liver and the other 
remained upon the purified ration with the low protein 
level. Those fed raw liver immediately assumed an 
optimum growth rate and in nine weeks tripled their 
weight. Those kept upon the low protein diet did 
not grow and all died in the course of the next five 
weeks. 

From these experiments we must conclude that raw 
meat contains some factors which is neither vitamin 
A, B or D and which is an unrecognized dietary factor ■ 
essential for the growth of trout. Dried skimmed 
milk contains a small amount of this factor but not 
enough to permit continued growth for long periods, 
Furthermore trout require a diet containing more than 
ten per cent, protein for normal growth. In case 
they are stunted by a protein deficiency the power or 
resuming growth is not lost even at the end of five 
months. In the course of these experiments it was 
observed that trout which are stunted by protein defi- 
ciency do not develop the spots commonly observed 
upon this species of eastern brook trout while those 
that are allowed to grow develop these spots quite 
normally. The development of these is a fxmetion 
of growth and not of age. 

In a second series of experiments twenty different 
rations were employed. One of these was a purified 
feedstuff of casein, starch, salt mixture, cod liver oil 
and yeast modeled after those previously used and 
commonly employed ia work upon rats. This was 
accompanied by a ration of the same composition 
except that it contained orange juice. The trout 
showed a reaction that duplicated our previous experi- 
ence. They displayed a slight initial growth followed 
by failure. Hence we must conclude that the un- 
known factor H which is found in raw meat is not 
vitamin C. 

In this second group of experiments attempts were 
made to determine if this factor were sensitive to heat 


like that described by Dr. Wulzen^ in her studies 
upon planaria. Comparative studies were made be- 
tween raw liver and that which had been cooked and 
dried for other experiments upon blood regeneration, 
by the senior author.® Dried liver gave no response 
while fresh liver gave the usual excellent growth. 
From this, one must conclude that the factor in liver 
responsible for growth in trout is destroyed by heat. 
Furthermore it is an entirely different factor than 
that responsible for blood formation since the same 
cooked, dried liver produces excellent blood regenera- 
tion in rats, but fails to promote growth in trout. 
We have studied two commercial dried meats and 
find both of them entirely lacking in this growth 
stimulating power. 

Two other diets which have been studied may be 
worthy of record. We have fed trout Sherman^s 
stock ration for rats which consists of whole wheat, 
dried whole milk, calcium carbonate and sodium 
chloride. Trout consume this ration readily, but do 
not grow. From this we may infer that factor H is 
not related to vitamin E. 

In order to determine whether the growth secured 
upon dried skimmed milk was the result of its com- 
position or some extra factor which it contained, we 
prepared a synthetic product of casein, lactose and 
salt mixture and fed this supplemented with cod 
liver oil and yeast. Only s%ht growth resulted from 
this ration and the trout began to die at the end of 
the fifth week. This experiment is being repeated 
with part of the protein furnished by lactalbumin. 
We must conclude that natural dried skimmed milk 
contains factor H and ^^synthetic milk” lacks it. 

Both the yeast and the cod hver oil employed in 
these experiments were products of tested potency. 

The discovery of factor H to which we have called 
attention must be credited to those pioneers in the 
rearing and propagation of fidi who long before our 
generation found that trout required raw meat for 
proper growth and would fail upon the dried products. 

This work has been made possible through the Con- 
necticut Board of Fisheries and Game and their rep- 
resentatives Mr. Titeomb and Mr. Cobb. We also 
wish to thank Professor L. B. Mendel, of Yale, and 
L. A. Maynard, of Cornell, for useful suggestions in 
the course of these experiments. 

The complete data with growth curves will appear 
in the Transactions of the American Fisheries Society 
for 1927. 

C. M. McCat 
F. C, Bing 
W. E. DiliiEiz 

CORNELIi ITNIVERSITT 

^Wulzen, B., Science, 1927, LXV, 331. 

5 McOay, C. M., Am. J". TJvgsiol,^ 1928, LXXIV, 16. 
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WINGS FOR THE SPIRIT" 

The dedication to-day of facilities for the prosecu- 
tion of laboratory and research work of the Mount 
Sinai Hospital has far greater significance than the 
addition of a unit to the institution. The achieve- 
ments of this great hospital are well known to its 
patients and to their friends. The medical profession 
is familiar with the professional skill of your staff 
of physicians and nurses and the high efficiency of 
your administrators. Adequately supporting these, 
stands a Board of Trustees, noted for philanthropy, 
loyal to and sympathetic with the ideals of a modem 
hospital. The example you have so generously set 
will serve as a stimulus to other hospitals not as yet 
so fully equipped. The new facilities mean an in- 
creased effectiveness in the care of patients. The 
influence of your staff, improving their work with the 
facilities now offered, will be felt by the entire pro- 
fession. The nation will more and more perceptibly 
become awakened to the conception that hospitals 
must move forward with the newer knowledge avail- 
able to medical science. Contributions to prevention, 
diagnosis and cure of disease, inspired by the con- 
veniences now offered in these walls, will be of last- 
ing benefit to generations yet unborn. In discussing 
with you the achievement which your generosity has 
brought to fruition, I hope to make clear to you some 
of the matters, spiritual and material, which you may 
expect to result from your benefaction. 

The fact that the practice of medicine in a well-con- 
ducted hospital requires a laboratory for aid in diag- 
nosis and treatment is not generally realized by those 
who have the responsibility for providing funds. It 
is but too well known that numerous hospitals are 
designed without adequate laboratory space and 
equipment; and, even in those so provided, it is not 
uncommon to find insufficient appropriation for per- 
sonnel and maintenance. For our own benefit, and 
perhaps for a more far reaching purpose, it may 
be well to support the implication which opens this 
paragraph. The primary objective of the laboratory 
is to aid in diagnosis, which is fundamental to 
proper treatment. The laboratory may even take its 
part in the treatment, through consultation with sur- 
geonsand by the preparation of such thin^ as vae- 

1 Address at the dedication of the Laboratory of Pa- 
thology, Mount Sinai Hospital, Cleveland, Ohio, Novem- 
ber 8, 1927. 
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cines and serums. The laboratory is also, in a sense, 
the guardian of the health of the hospital. Its work- 
ers detect the presence of infectious diseases in pa- 
tients and hospital personnel and may guide the 
authorities in preventing the development of an 
epidemic. The efiiea.cy of sterilization of materials 
used in the surgery may be determined, and services 
may be equally useful in other simitar matters. 

The work includes diagnosis of tumors and other 
surgical diseases, the selection of donors for blood 
transfusion, the identification of bacteria and other 
parasites, as for example of tuberculosis meningitis, 
pneumonia and malaria, the chemical examination of 
the blood in order to aid in distinguishing between 
several otherwise confusing diseases, the performance 
of such tests as the Widal test for typhoid fever and 
the Wassermann test for syphilis, and numerous other 
procedures. Without an accurate diagnosis, treat- 
ment is entirely empirical, may be worthless and 
might be dangerous. The laboratory, then, is con- 
cerned largely with aid in the diagnosis of disease. It 
is to be noted that the laboratory rarely makes the 
diagnosis, for there are few diseases in which the 
laboratory has a test which is absolutely and finally 
conclusive. 

A matter deserving the frankest discussion is the 
autopsy. The Jew is considered to be the most re- 
luctant to permit autopsy of all those who constitute 
Occidental civilization. Much attention has been 
given the religious aspects of this question. It is said 
that the rabbis of the Talmud consented to the autopsy 
if it honored the dead or if it gave information of 
immediate value to someone suffering with the same 
disease as the deceased. The autopsy was to be for- 
bidden if it desecrated the dead or if the benefit were 
to be of only general rather than immediately ap- 
plicable value. The far reaching significance of 
science of all kinds was not appreciated at that time. 
Men know now what science has done for them and 
the prospects it has in store. The autopsy is the basis 
of much that we have learned about disease and will 
continue to contribute to our progress. Religion is 
not static but shows evolution. Modem opinion in 
the church is generally to the effect that the value of 
the autopsy to the relatives, to the community and to 
medicine outweighs regulations that were made at 
other times and under other circumstances. Rabbi J. 
B. Levinthal, of Philadelphia, is quoted as saying that 
the postmortem examination is not forbidden by the 
Jewish Rabbinical Law, and further, that ^Vhere.a 
postmortem examination may result in the discovery 
of the ori^n or cause of some serious disease, it is 
my firm ^nviction that thus to serve humanity is 
sanctifying, rather than desecrating, the dead/^*^ Any 
autopsy may serve this purpose and no pne can say 


in advance what the results will be. Hospital ad- 
ministrators and officers are generally of the opinion 
that “the history of a hospital fatality is not complete 
unless the (autopsy) report of the pathologist is in- 
cluded,” and what applies to hospital patients applies 
equally to those who may die at home. We must de- 
mand of our pathologists that the dead body be re- 
garded as the material remains of a loved soul and 
that they treat it accordingly. Only with rare ex- 
ception is such a caution necessary. In spite of all 
sentiment and even superstition, the autopsy may well 
be regarded as an honor to the dead and is certainly 
a service to mankind. “When a patient dies a great 
debt is owed humanity in order that the patient shall 
not have died in vain.” 

The time is not so long past when the physician 
considered it beneath his dignity to touch the patient 
and employed a barber to perform the surgical opera- 
tions. Physical diagnosis, including palpation, per- 
cussion and auscultation, is little more than a century 
old. We have then only recently emerged into a 
period, where, in addition to taking a history and 
making an inspection, the physician actually handles 
his patient to discover what is wrong. Once having 
taken the step, the physician was whole hearted about 
it, and in the middle of the last century the physician 
was tasting certain body fluids to detect diabetes and 
the pathologist tasting cerebro-spinal fluid in order to 
give an accurate description. Now the physician uses 
a thermometer to determine temperature instead of 
feeling for it, he uses a sphygmomanometer to de- 
termine blood and pulse pressure instead of depending 
upon his sense of touch, he uses an electrocardiograph 
to study cardiac irregularity instead of guessing at 
the cause, he examines materials by chemical tests 
instead of by taste, and in a wide variety of ways has 
improved his methods. He has not only enlarged his 
field of examination but continuously has developed 
increasing technical precision. In brief, he uses every 
means available to determine the nature of his pa- 
tient’s disease. 

The young men now in our medical schools, the 
physicians of the future, are trained in the methods 
of the clinic and the laboratory and learn to evaluate 
the results of each. They wish to know what causes 
the disease, to eliminate it if possible, what organ or 
organs exhibit disease and how the functions are dis-. 
turbed, to correct them if possible. The problem has 
become so intricate that no one man can master all 
its ramifications. Hence, specialties have developed 
and a group of men has grown up who have a par- 
ticular interest in the laboratory side of medicine. 
These men are of a special mould, foregoing the 
glamour of practice and its rewards, because of a 
peculiar interest in the scientific aspects of laboratory 
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work. They must have training and a proper equip- 
ment for work. The fact that in the past good work 
has been done and important discoveries made under 
adverse physical conditions should not divert us from 
the provision of better things. The world moves and 
the high speed of civilized life in general is reflected 
in the laboratory. If the commercial plant has labor 
saving devices, so should the laboratory. If the fac- 
tory has special provision for light and ventilation, 
so should the laboratory. If the shop has precise in- 
struments, so should the laboratory. The pathologist 
deals with affairs immediately concerned with human 
life and suflering. His is no eight-hour day. The 
import of his work is beyond question and he should 
be provided with equipment so that it may be con- 
ducted with convenience, speed and precision. 

These notations have dealt with material concep- 
tions, but only as the basis for the soaring of the 
spirit. This spirit is the series of motives which 
actuate medicine. First there comes to mind the spirit 
of service. This is the great humanitarian spirit of 
the votaries of medicine, but is shared in greater or 
less part by all professional and business activities 
engaged productively for the welfare of man. Ancil- 
lary is the spirit of sacrifice which in its highest form 
is vicarious. Typified in its extreme on the Cross of 
Calvary, it is found on the battlefield, in industry, in 
business and the professions. Medicine points with 
pride and humility to its list of heroes who have given 
their health and lives for the promotion of knowledge. 
Then there is the spirit of truth, truth for its own sake, 
truth without reward other than the supreme joy 
which its discovery gives. All problems put before 
us are no more than amplifications of the question, 
what is the truth? 

The spirit of service and of vicarious sacrifice is in- 
herent in the forward urge of mankind. It transcends 
the flesh. So also is the nature of the spirit of truth. 
The truth itself, however, requires constant search. 
Blessed are those who can provide wings for the search 
and even more so are those who can don them credit- 
ably, It is your privilege to provide the wings here, 
building, equipment, personnel, funds, and it is for us 
to show you the way of the flight. 

Truth as we find it is not absolute, and may not be 
the same to-morrow as it was yesterday or is to-day. 
Truth is revealed by the demonstration of facts, which 
represent observations dependent upon methods. Hu- 
man imagination and ingenuity evolve hew and im- 
proved methods and, as circumstances alter, truth 
may alter with them. In the fifth century before 
Christ, Protagoras said, "Man is the measure of aU 
things’^ and taught "that there is no absolute truth, 
that we know things only as they appear to us through 
the senses.” Thus rational thinking through the ages 


has drawn attention to philosophical relativity, and 
we must face the fact whether dealing in pure reason 
or in material science. 

This discussion is preparatory to a consideration of 
the truth as revealed in the laboratory. Without such 
a background misconceptions may arise in thinking 
our wings to be more sturdy than they are. When 
we say that the laboratory deals with facts, we mean 
that by methods of delicacy and precision which meet 
the rules of scientific procedure, a conclusion can be 
reached that, within the limitations of the methods 
available, the truth has been demonstrated. A truism 
of science is to the effect that it is wasteful to deal 
in the fourth decimal when the third decimal will pro- 
vide the necessary information. The third decimal is 
not necessarily exact in such an instance, but for 
scientific purposes it represents the truth. When the 
laboratory furnishes a report, it must be regarded 
as exact within the factors of error inherent in human 
nature and in the methods of study available. In- 
creasing precision of instruments and methods tends 
to obviate the fallibility of our unaided senses. Quot- 
ing a recent article of Peabody, "the popular concep- 
tion of a scientist as a man who works in a laboratory 
and uses instruments of precision is as inaccurate as 
it is superficial, for a scientist is known not by his 
technical processes but by his intellectual processes; 
and the essence of the scientific method of thought is 
that it proceeds in an orderly manner toward the es- 
tablishment of a truth.” 

As concerns the patient, the truth of a given situa- 
tion may be provided by the laboratory, but the truth 
of the whole picture is made up of the results of 
laboratory and clinic correlated by orderly processes 
of thought. The methods of the laboratory are those 
of a high degree of exactitude and the material is in 
such form as to permit of direct study. This and this 
only gives the laboratory a distinct advantage over 
the clinic, and it is for this reason that the modem 
clinician asks the aid of his laboratory colleague. 
Many clinical examinations are of necessity by indi- 
rect methods, and the further information yielded 
by laboratory tests is often of inestimable value to 
the welfare of the patient. A noted hospital admin- 
istrator, not a pathologist, Bluestone, has said that 
‘fi)roadly speaking no hospital is larger than its 
pathological laboratory, and that "the progressive- 
ness of a hospital is in direct ratio to the laboratory 
spirit which it maintains.” Permit me to point out 
that the maintenance of this spirit, springing pri- 
marily in the professional staff, must, in order to be 
effective, have not merely the assent of administra- 
tion and trustees, but their cordial and enthusiastic 
sympathy and support- 

Yon have provided not only a laboratory, but also 
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a center for research in the medical sciences. The 
activities of skilled physicians differ according to 
training, aptitude and opportunity. He who is a 
practitioner applies the knowledge of the day to the 
care of the patients of the present. He who teaches 
trains a group of students for the care of patients of 
the near future. He who investigates disease deals 
not merely in matters of the present, but rather of 
the future near and remote. Examples of how dis- 
coveries may reach far into the future are numerous, 
but a few will suffice. The discovery of the circulation 
of the blood by William Harvey has enlightened the 
world for centuries. The discovery of immune pro- 
cesses by Louis Pasteur has been of inestimable value 
long after his death and will be so permanently. The 
discovery of the insect transmission of disease brought 
forth amazing fruit within the lifetime of its dis- 
coverer. The discoverers of insulin are still young 
men. 

Pasteur said that ^^in the fields of observation, 
chance favors only the mind that is prepared,” a state- 
ment that might serve to clarify for you some of the 
features of investigative work that may have been 
puzzling. In the first place great discoveries often 
seem to come out of a clear sky, but this is not liter- 
ally true. The investigations have been conducted 
by trained persons with the ^'prepared mind.” Behind 
them is a background of experience personal to them 
and to others as recorded in the literature. The pre- 
pared mind is prepared partly by a reasonable 
familiarity with the work of others through confer- 
ence, attendance on scientific meetings and access to 
the literature, and principally by experience in the 
methods of science and productive original work. 
When the ^^readiness is all,” an isolated observation 
may open a field of vision for one who is prepared 
and may mean nothing for one who is not. An 
amazing example of this is given by the great physi- 
ologist Claude Bernard in his book, recently trans- 
lated, ^‘An Introduction to the Study of Experimental 
Medicine.^^ The urine of well fed rabbits is usually 
cloudy and alkaline. Bernard, by chance, noticed that 
the urine of rabbits which had just been purchased 
for his laboratory was clear and acid, and found that 
they had not been fed for several days. By a series 
of experiments and further observations, this occur- 
rence became the backgroxmd for the discovery of 
pancreatic digestion, not only of singular novelty and 
significance to physiology but applied daily in the 
clinics of to-day. Kanavel wisely says ‘^great knowl- 
edge acquired from reading and not from actual ex- 
perimentation engenders a benumbing subservience to 
the written word.” The worker has ever an oppor- 
tunity to which the reader has no access. Neverthe* 
less, the worker is in a superior position to profit by 
observations if he knows what has gone before. 


In the history of science, it would seem that the 
world must be prepared for discoveries before their 
exploitation is possible. The receptiveness for new 
announcements seems to depend upon general world 
progress, contributed to in various domains of art 
and science, to the observation of facts that in them- 
selves seem to be of little significance and to dis- 
coveries of outstanding importance. The use of the 
term exploitation is with all scientific reserve, but its 
importance to the common welfare should not be un- 
derestimated. The fact that the work of Mendel, which 
underlies the modern work on genetics and heredity, 
had to be rediscovered, was largely due to the fact 
that at the time it was not exploited. In your pro- 
vision for research in this fine building, you have not 
completed the task until you make provision for the 
suitable publication of the results, and the workers in 
the laboratory have not fulfilled their trust until re- 
ports have been made in channels of publication where 
they will be most useful. 

These implications are preliminary to a brief dis- 
cussion of the costs of scientific research. All 
financial investments have an element of uncertainty. 
The most secure usually have the smallest rate of re- 
turn. Generally speaking, this applies to research. 
There is this important difference, however, in that 
the research investments of apparently small return 
may, by accumulation or by chance observation, form 
the basis for a research investment of large return. 
A study, which from its inception is certain to give a 
useful result, positive or negative, may furnish what 
might be called one of the fragments of a puzzle pic- 
ture. When a sufficient number of fragments is accum- 
ulated, a creative imagination, piecing them together, 
may see the way to providing the final fragment which 
will clarify the composite whole. The most recent 
example is the discovery of insulin. Studies of the 
changes of sugars within the body have been conducted 
for many years and formed small fragments of the 
complete picture. A large fragment was provided 
by von Mering and Minkowski in the discovery of the 
relation of the pancreas to the metabolism of sugar. 
Another larger fragment was contributed by Opie in 
relating changes in the human pancreas to diabetes. 
The vision and work of Macleod, Banting, Best and 
Collip, based on this background, furnished the final 
and immediately practical fragment which made the 
picture whole. Further studies along this line are 
directed toward filling in certain details of import- 
ance and rendering the practical features more satis- 
factory. 

As with investments, the speculative factor must be 
considered. No wise investor indulges his gambling 
instinct in projects which examination shows are with- 
out the slightest guarantee of return. So the scientific 
investigator should not consume time and lenergy in 
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studies which to the experienced student are without 
promise. There are, however, speculative investments 
where the promise of large return is as great as the 
promise of a total loss. The investigator frequently 
finds himself facing a position of this sort. It is for 
him to say whether or not he will chance his time and 
energy on the study and if he decide affirmatively, 
those who give him financial support should back him 
without stint, for he has more to lose than mere money 
and what he gains is for the benefit of mankind. 

You repeatedly entrust your health and lives to 
the judgment of the physicians and surgeons of this 
fine hospital. There should be no hesitation in en- 
trusting the funds which you give to it, in expanding 
amounts, to the judgment of those who give their 
lives and energy to the research work within its walls. 
A great philosopher, Rene Descartes, said many years 
ago that ‘fif ever the human race is raised to its 
highest practical level, intellectually, morally and 
physically, the science of medicine will perform that 
service.” 

The designer of the aeroplane gives little to hu- 
manity if his machine is to remain without fuel and 
there would be no practical benefit without the ad- 
venturous spirit which through pioneering in unex- 
plored fields leads on to progress and to newer and 
broader visions. The plane is built, the laboratory 
completed. All honor to the designers and builders. 
The fuel is not merely the material means of opera- 
tion, but it must volatilize as faith in the pilot and his 
crew, faith in their productive capacity, faith in their 
guiding genius. The pilot has many mechanisms to 
oversee. These should be as nearly perfect as the 
mind and hand of man can devise, so that the spirit 
shall not be hampered. The pilot is the directing in- 
tellect of the flight. Give freedom to his imagination 
and energy. The time will come when his wings are 
no longer rigid and he can fly freely in the skies of 
truth toward his ultimate objective, the welfare of 
man. 

My congratulations to the trustees, the director and 
the staff of Mount Sinai Hospital. May they live 
long and may their work prosper. 

Howard T. ICarsner 

Western Reserve University 


COMMEMORATION OF THE BI-CENTE- 
NARY OF THE DEATH OF NEWTON^ 

The fourth annual meeting of The History of 
Science Society was held in pursuance of an act of 

3- Report of the meeting and exhibition under the aus- 
pices of the History of Science Society, held at the 
American Museum of Natural History, New York, No- 
vember 25 and 26, 1927. 


its council of last year, to commemorate the bi-cen- 
tenary of the death of Sir Isaac Newton. In view 
of this unusual occasion, and of the manifold interests 
Newton had, it was therefore considered expedient to 
ask those societies most interested to cooperate by 
appointing representatives on the committee prepar- 
ing the program. The following names are those who 
served : 


Committee on Prograh 


Dr. R. 0. Archibald, Brown 
University 

Dr. E. W. Brown, Yale 
University 

Dr. Plorian Cajori, Univer- 
sity of California 

Dr. A. 0. Leuschner, Uni- 
versity of California 

Dr. Frederick H. Scares, 
Mount Wilson Observa- 
tory 

Dr. Leigh Page, Yale Uni- 
versity 

Dr. David Eugene Smith, 
Columbia University, 
Chairman 

Dr. Henry Crew, North- 
western University 

Mr. Frederick E. Brasch, 
Library of Congress 


The American 
Mathematical Society 
and 

The Mathematical 
Association of America 


The American 
Astronomical Society 


The American 
Physical Society 


The History of 
Science Society 


Secretary to the 
Committee 


The meeting was called to order by the president of 
The History of Science Society, Dr. David Eugene 
Sonith, at 10 o’clock A. M., Friday, November 25, 
1927, in the Educational Hall of the American 
Museum of Natural History, New York City. 

The two days’ program consisted entirely of papers 
on various phases of Sir Isaac Newton’s contributions 
to astronomy, mathematics, physics, chemistry, re- 
ligion, problems of the mint, and the development 
of science since his day, also some indication of 
Newton’s influence on the early science in the Amer- 
ican Colonies from 1687 to 1779. Two papers were 
devoted to each subject and these were given by 
scholars of distinction — from both the United States 
and Canada. Twelve papers reviewing Newton’s 
work from the present historical standpoint made 
what is probably one of the most notable of single 
contributions to scientific Rteratare. These addresses 
are to be published (by the History of Science So- 
ciety) in a memorial volume. 

The object of this American commemoration was 
twofold, first to honor the great name of Newton, and 
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second to acquaint the younger generation of stu- 
dents, as well as the public at large, with the contri- 
butions made in the various fields of knowledge in 
which Newton labored. From the standpoint of in- 
terest and attendance, the meeting was successful. 

Old England may justly feel proud of the recogni- 
tion America (United States) has accorded her great- 
est philosopher. Similar celebrations have taken 
place. Particularly we note the program given in 
Grantham, Newton^s birthplace, on Saturday, March 
20, 1927, the exact date of the bi-eentenary of his 
death, which was attended by many of the greatest 
scholars of the British Empire, as well as by repre- 
sentatives from abroad. Both commemorations will 
go down in history and furnish most interesting 
recapitulations of Newton’s influence in the history 
of science and civilization. 

Following the abstracts of papers presented, a brief 
account of the exhibition is given. Dr. David Eugene 
Smith, chairman of the first morning’s program, gave 
the introductory address.’ He spoke of the occasion 
of the Commemoration and of the life of Sir Isaac 
Newton. He said in part: 

We come here to-day for two major purposes: 
First, to pay our respects to the memory of a man 
who is rated by the world as one of its greatest 
geniuses j and second, to weigh once more, by modem 
criticism if not by scales of precision, the world’s 
claim that its judgment is just. 

Of the esteem in which Newton’s work has been 
held for two centuries there is no question. Few men 
have ever fared so well. The justness of that esteem 
has, however, been seriously questioned by various 
scholars of reputation. There have been assertions 
that his word was not '^as good as his bond” ; that his 
influence upon British mathematics was not salutary; 
that he abandoned the altar of science for the fleshpots 
of Egypt; that the foundations of his greatest mathe- 
matical theory were weak and the theory was unstable; 
and that he stands as a fetich for the unthinking 
worship of the Anglo-Saxon. Nor have there been 
lacking expressions to the effect that, had he been the 
great genius that England asserts, his countrymen 
would long since have given to the public a definitive 
edition of Ms complete works, his correspondence, and 
Ms papers. Such editions are a common tribute paid 
by nations or societies to the memory of their great 
men. Why should England have published the 
monumental editions of Cayley’s and Sylvester’s 
works and yet have so neglected Newton and have 
allowed ihe Portsmouth papers to lie practically in 
oblivion f Was there not back of all the praise, a 
feeling that the nation had risen to Ms defense in 
an inglorious dispute, but that at heart it doubted 
his greatness? 


These questions have not been raised merely by men 
of no intellectual capacity who seek a place in the 
limelight by decrying the work of others; by those 
who, as a French philosopher has put it, rail at great- 
ness because they can not achieve it. They come 
from honest-minded men who really wish to know 
what it was that Newton accomplished to make Mm 
worthy of the acclaim that has been accorded him; 
who ask for an answer, without excess of praise, to 
the justifiable question, 'What were Newton’s real 
contributions to world knowledge?” To give and to 
receive tMs answer is one of the purposes of our meet- 
ing. The answer,, however, can not be given with 
authority by any one man or by any small group of 
workers in a single field; it can come only from 
several men, representing the various major fields in 
wMch Newton showed an interest. It is with tMs 
thought in mind that representatives from different 
learned societies have been requested to place before 
other scholars a series of succinct but authoritative 
statements of Ms achievements. 

When we review Ms life, Ms idiosyncrasies, Ms 
periods of contrast, and his doubts and ambitions and 
desire for place, may we not take some pleasure in 
thinking of him as a man — a man like most other men 
save in one particular — ^he had genius — a greater touch 
of divinity than comes to the rest of us? 

The questions to be answered by the speakers will 
relate chiefly to Newton as a scholar, and upon the 
answers will depend our judgment of the justice of 
the praise that has been given him. One thing will 
not fail to stand out clearly, however, that few men 
have ever lived who explored so successfully as wide 
a range of human activities, and few who could so 
justly have used the well-known phrase. 

Homo sum, st nihil humani a me alienum puto. 

The second address was by Dr. Dayton C. Miller, 
of the Case School of Applied Science, who spoke on 
"Newton and Optics.” 

TMs convocation is held to commemorate the bi- 
centenary of the death of Sir Isaac Newton wMch 
occurred in London on March 20, 1727. We are not, 
now just discovering Newton’s greatness; in Ms own 
life time he was regarded as the greatest man in 
intellectual acMevement wMch the world had known; 
the greatest possible posthumous honors were done 
him. . . , Voltaire, a contemporary, said of Newton: 
"If all the geniuses of the imiverse were assembled, 
he should lead the band.” The appreciation of Ms 
greatness has continually increased during the two 
centuries that have elapsed since Ms death. . . * 

In the year 1668, Newton made the first reflecting 
telescope, but he had not yet discovered the nature of 
the spectrum, for in 1669 he helped Dr. Barrow in 
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the publieatiop. of Barrow's lectures on optics, in 
which an erroneous theory of color is set forth. . . . 

In the autumn of 1671, Newton made a second re- 
flecting telescope and the fame of his researches, 
especially in optics, began to spread. He was pro- 
posed as a candidate for admission to the Eoyal 
Society in December, 1671, and was asked to send 
the reflecting telescope to the society for inspection. 
The instrument was sent to London, and was exhibited 
before the Society on January 11, 1672, at which time 
a description of the telescope was read, and Newton 
was elected a fellow of the society. This telescope 
has ever since remained with the society as one of 
its most cherished possessions. Newton was very 
much pleased with the honor of election to the Eoyal • 
Society, and his acknowledgment to the secretary, 
sent one week later, says : 

I desire that in your next letter you will inform me for 
what time the society continue their weekly meetings; 
because, if they continue them for any time, I am pur- 
posing them to be considered of and examined on account 
of a philosophical discovery, which induced me to the 
making of the said telescope, and which I doubt not but 
will prove much more grateful than the communication 
of that instrument, being in my judgment the oddest if 
not the most considerable detection which hath hitherto 
been made into the operations of nature. 

This promise was fulfiEed by a communication 
which was read just one month later and the ‘^consid- 
erable detection into the operations of nature” proved 
to be the complete explanation of the nature of the 
solar spectrum, and the true theory of color. . . . 

Nothing more was done in the domain of optics, 
until, in 1704, Newton published the first edition of 
his book called “Optics; or a Treatise of the Eeflec- 
tions, Eefraetions, Inflections and Colours of light." 
There were slight additions made in the second edition 
which appeared in 1718. For our present purpose, 
it seems desirable to give a description of the contents 
of this book, which covers all of Newton's work in 
optics; and to make a kind of inventory of the optical' 
developments due directly to his work, as interpreted 
iu the light of the third century following their 
origin. . . . 

Bays of Light, by impinging on any refracting or 
reflecting Surface, excite vibrations in the refracting or 
reflecting Medium or Substance, and by exciting them 
agitate the solid parts of the refracting or reflecting 
Body, and by agitating them cause the Body to grow 
warm or hot; that the vibrations thus excited are propa-* 
gated in the refracting or reflecting Medium or Sub- 
stance, much after the manner that "vibrations are propa- 
gated in the Air for causing Sound, and move faster 
than the Bays so as to overtake them; and that when 
Bay is in that part of the vibration which conspires 


with its Motion, it easily breaks through a refracting 
Surface, but when it is in the contrary part of the vibra- 
tion which impedes its motion, it is easily reflected; and, 
by consequence, that every Bay is successively disposed 
to be easily reflected, or easily transmitted, by every 
vibration which overtakes it. But whether this Hypoth- 
esis be true or false I do not here consider. 

The returns of the disposition of any Bay to be re- 
flected I will call its Fits of easy Beflexion, and those of 
its disposition to be transmitted its Pits of easy Trans- 
mission, and the space it passes between every return and 
the next return, the Internal of its Pits. (p. 256.) . . . 

It has been very generally stated that Newton 
adopted and developed the corpuscular theory of 
light, in which light consists of small particles and 
nothing else. This interpretation was really thrust 
upon him by his successors, for he was always ex- 
ceedingly careful not to commit himself to any specific 
theory of the structure of light. Thirty years before 
his treatise appeared, when he was actively engaged 
in the optical researches, and was sending reports to 
the Eoyal Society, he wote to Hooke, saying: “Were 
I to propound an hypothesis it should be this, that 
light is something capable of exciting vibrations in the 
ether.” Again he says: “The h 3 rpothesis of light 
being a body, had I propounded it, had a much 
greater affinity with the objector's own hypothesis 
(Hooke's Undulatory Theory) than he is aware of, the 
vibrations of the ether being as useful and necessary 
in this as in his.” . . . 

The science of light to-day is indebted to Newton 
not alone for his discoveries in optics, but in a greater 
degree to his general influence upon the methods of 
philosophic thought. The discovery of universal 
gravitation is the discovery of the law of universal 
order, which is the basis and essential character of aU 
science. The example of such profound and compre- 
hensive philosophizing has been one of Newton's con- 
tributions to optics as weE as to other sciences. 

And now, two hundred years after the death of 
Newton, we in behalf of the science of optics, wish 
to join the great chorus of aE the sciences in doing 
reverence to him, not for what he was, but for what 
he has been for these centuries, and for what he is 
now. We repeat the inscription on the Westminster 
Tablet which was erected in 1731 : 

IjET Km EEJOICE 

THAT SO GREAT A GLORY OF THE HUMAN BAOB 
APPEASED 

The third address was on Newtoi^'s PhEosophy of 
Gravitation with special reference to Modem Relativ- 
ity Ideas, by Dr, G. D. Birkhoffi, of Harvard Uni- 
versity. 
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Up to the time of the ancient Greeks, scientifically- 
minded men had accumnlated comparatively few ex- 
perimental facts. For the description of these facts 
ordinary geometrical space and measurable time, 
which seemed self-evident, were available. Coper- 
nicus took the space attached to the sun to be at rest. 
On this basis Kepler deduced his three laws of 
planetary motion and was led to correct ideas about 
the forces of gravitation. Newton’s greatest achieve- 
ment lay in overcoming many mathematical difficul- 
ties and establishing the laws of gravitation and of 
motion known by his name. It was stated that New- 
ton’s scientific procedure was according to the best 
general principles. The reason for the recent prog- 
ress to the relativistic theory of gravitation was 
foimd in the accumulation of evidence that the phys- 
ical universe is basically electro-magnetic, rather than 
dynamical. Nevertheless the Newtonian dynamical 
theory of space, time and gravitation will always 
stand, as the first and simplest approximation to the 
facts. 

The final paper on the morning program was by 
Dr. W. W. Campbell, president of the University of 
California, upon ^‘Newton’s Influence upon the De- 
velopment of Astrophysics.” 

Astrophysics is concerned with what the stars, 
comets, nebulae and other celestial bodies really are, 
and why they are as they are. Spectrum analysis, 
the most remarkable, the most fruitful system of 
analysis in existence, rests upon Sir Isaac Newtdh^s 
discovery that white light — ^sunlight, starlight — con- 
tains light of all known pure colors — areally an infinite 
variety of colors. When starlight is passed through 
a telescope and a spectrograph attached thereto, the 
light records a message on the photographic plate — 
the star’s spectrum — ^which describes precisely the con- 
ditions prevailing in that star. The finding of spec- 
troscopic Rosetta stones, by Kirchhofl in 1859, and 
by his many successors in our physical laboratories, 
is enabling us to read the messages which many thou- 
sands of stars have sent to us and written down for 
us. These messages tell us what chemical elements 
and compounds, in the form of vapors and gases, are 
present in the outer strata of the stars, in comets, in 
the many kinds of nebulae. They tell us that our 
chemical elements are widely — ^perhaps universally — 
distributed throughout the universe. They tell us 
whether a given star is approaching us or receding 
from us and with what speed ; that a certain star is a 
giant or a dwarf star and how far away it is; and a 
seemingly endle^ procession of facts relating to the 
conditions existing in the stars and other heavenly 
bodies. 

The law of gravitation, discovered by Newton, is 


enabling us to learn much concerning conditions in 
the interiors of the stars, the comets and other objects. 

Sir Isaac, with his own hands, constructed and used 
the first refiecting telescope, the forerunner of the 
giant refiecting telescopes of to-day. 

Newton developed a preference* for the corpuscular 
theory of light, as opposed to the undulatory or wave 
theory. To this end he may have been infiueneed by 
the difficulty of understanding why light radiations 
escaped paying toll for their transmission through 
space by wave motion. In the last year or two many 
physicists — notably de Broglie, Schroedinger and 
others — ^appear to be advocating a combination of the 
corpuscular and undulatory theories of light, as New- 
ton himself very definitely did. Astrophysicists will 
be tremendously interested to learn the real nature of 
light, so that they may apply its piinciples to the 
solution of many of their most difficult problems, such 
as those of stellar evolution. 

Sir Isaac Newton was uniquely the great pioneer in 
astrophysics. 

Dr. E. W. Brown, of Yale University, presided at 
the afternoon program and introduced Dr. M. I. 
Pupin, of Columbia University, as the first speaker, 
whose remarks were upon “Newton’s Dynamics.” 

The bi-centennial commemoration of Newton’s 
death turns our thoughts to his great achievements, 
and the greatest of them is his science of dynamics. 
This achievement is the crown of the scientific en- 
deavors of the two centuries which preceded Newton. 

The most precious part of the Copernicus, Brahe 
and Kepler triumph was the great dynamical problem 
which was suggested, and which can be stated in the 
form of the question: Why do the planets move in 
accordance with Kepler’s laws? This question was 
a hopeless puzzle to the science of the sixteenth cen- 
tury. 

The problems of pendulum motions and of the 
motions of projectiles yielded to Galileo, but his 
dynamical science could not answer the question : Why 
do the planets move in accordance with Kepler’s laws? 
Neither could the dynamical science of Galileo’s suc- 
cessors who preceded Newton answer it. 

The momentum concept was created by Newton, and 
it is the most fundamental concept in his djmamics. 
His second law of motion expresses this fundamental 
character of the momentum concept by making its 
time rate of variation equal to the moving force. This 
measure of the acting and reacting forces not only 
conformed with the results of Galileo’s experiments 
but, moreover, it shed new light upon them which was 
not visible to Galileo nor to any of Newton’s pred- 
ecessors. It also agreed with all impact experiments, 
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particularly with their revelation that during the im- 
pact of elastic bodies no momentum is lost. 

The analysis of these impact experiments in the 
light of the second law was very helpful in the formu- 
lation of the third law, the law of equality of actions 
and reactions. Newton’s third law employs a termi- 
nology the importance of which can not be overstated. 

Astronomical evidence supported Newton’s answer 
and this assured the world that a new science, the 
science of dynamics, was bom, and that Newton, in- 
spired by Galileo, was its father. To this new science 
Newton added his great invention of a new mathe- 
matical art,’ the art of the differential and integral 
calculus. 

Dr. Paul R. Heyl, of the U. S. Bureau of Standards, 
spoke on “Newton as an Experimental Philosopher.” 

Newton from his earliest years took delight in con- 
structing mechanical devices, and his innate skill of 
hand served him well in later years. 

Newton is sometimes called “the king of thought” 
but he was far from being merely a' speculative phi- 
losopher. His reasoned conclusions were carefully 
tested by experiment wherever possible. 

Newton turned his acquired skill in the making of 
lenses to what was then the new art of grinding and 
polishing reflectors for telescopes. So skilful did he 
become in the construction of such reflectors that the 
best London opticians could not equal those of Ms 
production. 

Newton’s skill with his hands was in part innate, 
but we must recognize that Ms superiority over the 
professional opticians of his time was doubtless due 
to the same cause that contributed to the excellence 
of the work of a certain painter, who when asked the 
secret of how he mixed Ms colors replied: “With 
brains, sir 1” Newton’s knowledge of geometry guided 
Ms technique, and furnished suggestions which could 
not have been expected to occur to the mind of the 
artisan of those days. 

In his “Principia” as well as in the “Opticks” there 
is to be found evidence of Newton’s skill of hand and 
experimental ingenuity. 

Even the members of the Royal Society, a body of 
men selected for their excellence in scientiflc knowl- 
edge and attaiuments and, as the minutes of their 
meetings show, assiduous experimenters, bore witness 
to Newton’s experimental skill. And yet I think that 
Newton would have been rather surprised had he 
heard himself described as an “experimental” philoso- 
pher, and would have considered the expression tauto- 
logical. The scientific specialization of our time was 
tmknown to him. The term philosopher meant then 
what its etymology signifies — ^a lover of wisdom, and 
wisdom (it was beginning to he recognized) was to be 
found by questioning nature by experiment. 


The next paper related to the Mstorical “Develop- 
ments Following from Newton’s Work,” in wMeh Pro- 
fessor E. W. Brown traced briefly the work of two 
centuries in following out the consequences of New- 
ton’s laws as applied to the moon and planets. To 
predict the future position of a heavenly body we 
must know how it has moved in the past. Some 
100,000 observations of the sun and moon alone have 
been utilized, and besides these many hundreds of 
thousands of observations of stars have been made to 
regulate the clock wMch is of equal importance with 
the telescope to secure the necessary information. 
These masses of observations are all bound together 
into one whole by Newton’s laws of motion and of 
gravitation. The development of the consequences of 
the laws must be done by mathematical methods and 
some of the ablest mathematicians have devoted large 
portions of their Eves to the work. 

But the laws are not only appEcable to the motions 
of the heavenly bodies, but also to all our terrestrial 
machinery. The structure of a skyscraper, the safety 
of a railway bridge, the motion of a motor car, the 
flight of an airplane, the navigation of a sMp across 
the ocean, the measure of time itself, depend funda- 
mentaEy on Newton’s laws. Many failures of our 
mechanical devices, especially of those wMch move at 
Mgh speed, may be traced to lack of knowledge or 
lack of care in applying those laws. 

The essential characteristic of Newton’s laws is their 
power to predict with certainty. It is a remarkable 
feat to be able to foretell successfuEy within a second 
of time a century hence the moment when the moon or 
a planet will be observed due south. In the ordinary* 
routine of the astronomer it is regularly done, even 
more accurately, five years ahead, and the leeway nec- 
essary when the interval is extended is known. We 
have now arrived at the place where we have been 
able to measure the deviations from the laws them- 
selves as well as the deviation from correct running 
of our time keeper, the earth, in its daily motion 
round its axis, but tMs would not have been possible 
without the most careful working out of the conse- 
quences of the laws. Much remains to be done in ap- 
plying them to stellar systems, especially globular 
clusters and spiral nebulae. 

The paper from Dr. Florian Cajori, of the Uni- 
versity of CaEfomia, was read by Dr. Lao G. 
Simons, of Hunter College, who spoke in part upon 
“Newton’s Tweniy Years’ Delay in announcing the 
Law of Gravitation.” 

It is well known that Newton in 1665 or 1666 first 
tested the law of universal gravitation, but that he 
did not announce the law until 1686. Before the year 
1887, it was universally accepted that Newton’s delay 
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of about twenty years in announcing this great law 
was due to his having used in 1665 or 1666 too small 
a value for the size of the earth, so that in applying 
his gravitational hypothesis to the earth^s attraction 
for the moon, he obtained a theoretical result for the 
distance a body falls from rest on the surface of the 
earth in one second which did not agree with the ex- 
periment, and that he could not get the two results to 
agree until the Frenchman, J. Picard, supplied a more 
accurate geodetic determination for the size of the 
earth. 

At the two hundredth anniversary of the publica- 
tion of Newton^s “Principia,” in 1887, the astronomer, 
J. C. Adams, and the mathematician, J. W. L. 
Glaisher, advanced another explanation of the twenty 
years’ delay. They stated that in 1666 fairly accu- 
rate values of the earth’s radius were known and that 
the real cause of the delay was the question how a 
sphere attracts an outside particle. This question 
Newton did not clear up until sometime in 1685, and 
not until then did he consider valid his proof of the 
law of gravitation, as applied to the earth and moon. 

It is the purpose of this paper to make a searching 
study of what was really known in England respect- 
ing the size of the earth, before Picard made his mea- 
surements, and. to subject the entire question of New- 
ton’s delay to a critical examination. 

The paper was divided into five parts, which were 
as follows: British views of the size of the earth be- 
fore 1671; Newton’s gravitational calculation of 1665 
or 1666; Newton’s apparent indifference during 1666- 
1685 to earth measurements; an essential step in prov- 
'ing the law of gravitation, and conclusion. 

The first paper for the second morning program 
was by Dr. L. C. Newell, of Boston University, who 
also presided at this session, and spoke on “Newton’s 
Work in Alchemy and Chemistry.” 

Throughout his career as an experimenter in al- 
chemy, Newton was a philosopher searching for a clue 
to some great generalization concerning the nature 
and properties of matter. 

Although he conducted many chemical and alchem^ 
ical experiments contmuously for about thirty-five 
years, from 1661 to 1696, in his laboratory beside the 
great gate of Trinity College in Cambridge, his chief 
purpose does not seem to have been transmutation of 
base metals into fine gold, but rather a diligent search 
for a great principle, which would transform discon- 
nected chemical phenomena into a philosophic sysr 
tern. He was not an alchemist in the usual meaning 
of the term, with its unethical implications. 

Newton’s early interest in chemistry is indicated by 
itens in a note-book which has been assigned to his 
preadolescent years. Professor Newell went on to say. 


Among the “strictly chemical” items, which the boy 
had written down, were directions “for making allum 
water,” “How to make lime water,” “How to melt 
mettle quickly yea in a shel,” and a prophecy of what 
chemists of the future were to strive for seriously, “a 
color for faces.” 

Newton experimented assiduously in chemistry and 
alchemy in the many years he spent at Trinity Col- 
lege, Cambridge, as a student, fellow and professor. 

Commenting upon Newton’s idea of atoms, as set 
forth in his work on “Opticks,” Professor Newell 
stated that Newton was not far from certain aspects 
of our modern views on the constitution of matter. 
Indeed, if this statement of atoms, and if many of the 
queries propounded in the “Opticks,” were stripped 
of their trappings and rewritten in modern terms, I 
think we would be compelled to apprais.e Newton’s 
views as closely approximating modern interpreta- 
tions of the constitution and behavior of matter. 

Dr. George S. Brett, of the department of philoso- 
phy, Toronto University, presented a paper on “New- 
ton’s Place in the History of Religious Thought.” 

Newton’s relation to the history of religious thought 
is defined partly by the actual work which he did on 
passages and books of the Bible, partly by the gen- 
eral influence which he exerted on the thought of the 
eighteenth century. In this paper reference is made 
to the specifically theological writings, but more atten- 
tion is paid to the effects which his ideas of law and 
order produced upon writers who were concerned to 
follow his example in reconciling science with religion. 
The mechanistic philosophy of the eighteenth century 
was largely due to the attempt of the Newtonians to 
restate the principles of religion in a way that recon- 
ciled them with the idea of a universal reign of law. 
This idea of law as opposed to the purely sentimental 
or pietistic view of religion is taken to be the most 
permanent effect of Newton’s work and is held to be 
the aspect of the subject which most clearly persists 
to the present time. Though this infl-uence is indirect 
and is due to the application of Newton’s ideas rather 
than to his own statements, it is the most important' 
aspect of his relation to the progress of thought on 
religious questions. 

George E. Roberts, vice-president of The National 
City Bank of New York, and formerly director of the 
United States Mints in Washington, D. C., spoke upon 
“Newton in the Mint.” 

Newton’s appointment in the mint was eminently 
fitting in every respect, but not without a political 
bearing. He had represented the University of Cam- 
bridge in the Parliament which established William 
and Mary on the throne, and Macaulay says that he 
was the glory of the Whig party. The immediate 
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occasion, however, was the problem which confronted 
the government in dealing with the coins in circula- 
tion, which had been clipped and debased until the 
currency situation was intolerable. Macaulay’s ac- 
count of the government’s inability to make new coins 
circulate while this old money was in circulation at 
the same legal tender value is the classic illustration 
of Gresham’s law that ^^bad money will drive out good 
money.” 

Kewton was invited to accept the position of warden 
of the mint in 1696. It was not the highest of&ce in 
the institution, but he was made master of the mint 
three years later, and held that place until his death 
in 1727. He discharged his official duties with fidelity 
and energy, particularly during the great recoinage 
which lasted three years. 

The recoinage, however, did not end the monetary 
problems. When the old silver coins were completely 
replaced it was found that the new coins were bemg 
exported because they were undervalued in comparison 
with the gold coins, and thus the government was con- 
fronted with the problem which vexed the world for 
the next two hundred years, to-wit, how to make the 
two metals circulate concurrently upon equal terms 
under free coinage for both. The government ad- 
dressed a letter to Newton askiog his advice. He re- 
plied that silver was sent out of the country because 
it was more highly valued in proportion to gold else- 
where, and suggested that the gold coins might be 
reduced in weight, but intimated that it was hardly 
worth while because the relative values probably would 
change again shortly. His letter was a model of 
clarity as far as it went, but became a subject of a 
controversy between the partisans of bimetalism and 
the gold standard which lasted until practically the 
entire world had adopted the gold standard. Both 
sides sought to use the authority of his great name, 
but he proposed nothing more than a tentative adjust- 
ment of values, for which there were precedents. Evi- 
dently he fully comprehended the economic laws gov- 
erning the fluctuations of the two metals, but he did 
not discuss the fundamental difficulty involved iu try- 
ing to maintain two standards of value at the same 
time, or say anything about the theory of alternative 
standards. 

The last paper, relating to “John Winthrop (1714r- 
1779), America’s First Astronomer and the First Dis- 
ciple of Sir Isaac Newton in the Colonies,^’ was by 
Frederick E. Brasch, of the Library of Congress, 
Washington, B. C. 

The history of science in the American colonies 
centered itselE in the work of John Wiuthrop, Hollis 
professor of mathematics and natural philosophy at 
Harvard College from 1738 to 1779. Winthrop 


graduated from the famous Boston Latin School and 
entered Harvard College where he became the leading 
scholar of his class. He was appointed to the pro- 
fessorship at the early age of twenty-four years and 
almost immediately assumed the honor position as a 
scholar of great ability. His principal work was, 

‘ however, in the field of astronomy and he made such 
notable observations upon sun-spots, transits of Mer- 
cury and Yenus, that he was honored by election as 
fellow to the Royal Society of London. With the co- 
operation of the college authorities and the colonial 
governor he was able to embark upon the first astro- 
nomical expedition that this country has ever under- 
taken, which was in 1761, Winthrop’s mathematical 
ability led him to the more advanced studies which 
were now to be found in the works of the great New- 
ton, and he soon secured for himself a copy of the 
“Prineipia Mathematiea,” third edition, 1726, This 
was the second copy known to be in the colonies. Tale 
College secured the first, namely, the second edition of 
1713. The work resulting from Winthrop’s studies of 
the “Principia” now revealed the true character of our 
scholar, for he was the first to introduce the subject of 
fluxion (calculus) in the colleges about 1751, also the 
first to establish a laboratory of physics for experi- 
mental purposes in 1746. All Winthrop’s subsequent 
work in astronomy was based upon the “Prineipia.” 
He was somewhat of a seismologist, as well as having 
advanced the science of meteorology by his long series 
of recorded observations, also of the northern lights. 
During .Winthrop’s long period at Harvard College 
he was offered twice the presidency, but refused due to 
not too good health. He was honored, however, as 
no man of his time, as a scholar and scientist as well 
as an ardent patriot, for he espoused the cause of 
Washington, Adams and others, whose friendship and 
counsel was always sought. Winthrop was the first 
scholar to receive the honorary degree of LL.D. of 
Barvard College, which he also received from the 
Dniversity of Edinburgh. His contemporaries at 
home and in England recognized Winthrop as the first 
Newtonian scholar in the colonies. His equals may 
have been Halley, Bradley and one other in England. 
Winthrop died at the age of sixty-five years in 1779, 
and lies buried in the King’s Chapel churchyard in 
Boston, along with his ancestors, the first governor of 
Massachusetts and the first governor of Connecticut. 

The great exhibition of books, portrait prints, let- 
ters, autographed documents and medaHic illustrations 
of Sir Isaac Newton, and of his mathematical contem- 
poraries, which supplemented the addresses, were all 
arranged in suitable cases in three sides of the haU 
in which the audience gathered. This most imposing 
collection probably will never be duplicated at any one 
time and in itself constituted one of the rich^ con- 
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tribiitions to that phase of the history of science whieh 
goes to make this subject interesting and fascinating. 
The labor and excellent arrangement of these beauti- 
ful memorials was carried out under the personal 
direction of Dr. David Eugene Smith. From Dr. 
Smith’s private collection came 125 of the most ex- 
quisite and beautiful portrait prints of Newton, of 
various ages and painters; also 25 medals of about 
that many engravers and also the largest assortment 
of letters and autographed documents. Dr. Smith 
loaned also over 40 various editions of Newton’s 
“Principia,” “Opticks,” ‘^Fluxions,” “Universal Arith- 
metics,” as well as essays on Newton’s life and work. 

Besides the Newton material from this same private 
collection came portraits and autographed letters of 
Hailey, Barrows, Cotes, Wren, Wallis, Huyghens, Cas- 
sini, ail friends and coworkers of Newton. There 
were also exhibited portraits of Flamsted, Leibnitz, 
Descartes, BernouUis, Wolf, Gauss, LaPiace, Gas- 
sendi, Pascal, Kepler, Galileo and Copernicus. Most 
interesting probably was a collection of letters from 
Leibnitz to Newton with notes in Newton’s handwrit- 
ing. This copy of bound letters was from Newton’s 
private library. Another collection of letters to New- 
ton came from four generations of astronomers royal 
of France, the Cassini family, to whom Newton was 
indebted for Ms data on the size of the earth. From 
the Babson Institute, Wellesley, came also a mag- 
nificent collection of 3$ items representing the various 
editions of Newton’s work, the most interesting and 
valuable being a copy of the first edition of the “Prin- 
cipia Mathematiea,” 1687, and the reissue of the same 
book. The first item contained notes and corrections 
in Newton’s own handwriting. Copies of the 1713 
edition of “Prineipia,” edited by Cotes, with an en- 
larged chapter on the “Lunar Theory and of Comets,” 
and the 1726 edition edited by Pemberton, the last 
published during Newton’s lifetime. There was also 
a copy of Newton’s “Optieks,” 2nd edition, with notes 
in his handwriting. All these contained Newton’s 
book-plate and autograph, showing they were from Ms 
private library. Beside a collection of portrait prints 
of Newton, a cast of the sun-dial as well as of Ms in- 
scription cut on the window sill of the Grantham 
grammar school made by the boy Newton. 

From Mr. George A. Plimpton’s (New York) great 
collection of rare arithmetics came 12 items of New- 
tonian collected works, as well as single volumes. One 
item was Newton’s copy of a journal with his signa- 
ture and numerous notes. 

Through the courtesy of Dr, A. Koegh, librarian of 
Yale University, were loaned two books by Newton 
wMch have more than passiu^ interest. A copy of 
the “Prineipia,” 1713 edition, and of the “Optieks,” 


1706 edition, were presented to the coloMal college in 
New Haven in 1714 by Sir Isaac himself. 

Through the courtesy of Dr, L. C. Newell, of Bos- 
ton University, Dr, S. Brodetsky, Leeds University 
and Grantham Public Library, came an interesting 
collection of prints, pampMets and newspapers giving 
an elaborate account of the Newton birthplace, of Ms 
boyhood and of the bicentenary celebration at Grant- 
ham on March 20, 1927. 

Six interesting photostat copies of various leaves 
of a precious commonplace note-book of Newton when 
a boy of seventeen years were exhibited. The origi- 
nal note-book is in the Pierpont Morgan Library, 
New York. 

Mr. James Stokley, of Science Service, exMbited a 
copy of Bieeioli’s Almagestum Novum wMch came 
from Newton’s library with his annotations, and Dr. 
Florian Cajori, University of California, exMbited 
single special items bearing upon Newton’s religious 
writings. 

Following are the members of the committee on ar- 
rangements: Dr. Lao G. Simons, Chairman, Hunter 
College; Dr. Vera Sanford, The Lincoln School; Miss 
Frances M. Clark, Teachers College; Miss Helen 
Walker, Teachers College; Dr. Lester S. Hill, Hunter 
College, and Mr. John A. Swenson, Wadleigh High 
School. 

Frederick E. Brasch, 
Secretary 

Library op Congress, 

Washington, D. C. 


FRANK W. VERY 

Supplementing the excellent article by H. H. Clay- 
ton, in a recent number of Science, concerning the 
passing of Professor Prank W. Very, may I be per- 
mitted the privilege of adding the sincere tribute of 
one of Ms former pupils? 

From 1885 until 1895 it was the great privilege of 
the writer to be associated with Professor Very in 
the class room and in the field. Every Saturday 
afternoon, it was Professor Very’s delight, in com- 
pany with a number of young people, to go forth 
seeking the Mdden treasures of field and forest, mine 
and hill-side, railroad cuttings, and ancient river beds 
and terraces. With scientific nicety he followed the 
wonderful trail made by old Mother Nature, and even 
the most arrant tyro among us was inspired by the 
keenness of our leader’s perception, and the wonderful 
deductions made by him in the simplest language* 
We collected fossils, water-worn stones, cocoons, flow- 
ers, mosses, lichens, ferns, insects — ^in fact everything 
of scientific interest we happened to come across* 
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And then in the evening we assembled around his 
study table, either in the Allegheny Observatory, or 
in his own home, and went over the treasures of the 
day. 

First of all, we were made to draw with scrupulous 
care the various objects, in order that we might see 
what was really there. Then there was a great hunt- 
ing through the library for articles and descriptions. 
Professor Very superintended this research and 
illumined what we found with the light of his almost 
omniscient knowledge. It has never been my privi- 
lege to know a man more learned than he in so many 
different departments of science. 

The writer is sure that throughout this broad land, 
there are thousands who have come under the gracious, 
kindly influence of Professor Very, and who will 
endorse these words of tribute to a great teacher. 

J. Gordon Ogden 

Firac Avenue High School, 

Pittsburgh, Pennsylvania 


SCIENTIFIC EVENTS 

EXPEDITION TO COMBAT SLEEPING SICK- 
NESS IN FRENCH AFRICA 

The organization of a government expedition to 
fight sleeping sickness in French equatorial Africa is 
reported by the New York Herald. Thirty-three 
French physicians and scientific men, under the aus^ 
pices of the Pasteur Institute, will devote five years 
to combatting the disease and attempting to rid the 
colonies of the fatal tsetse fly. 

Accompanying the decree authorizing the expedi- 
tion was a letter from Leon Perrier, minister of colo- 
nies, to President Doumergue, stating that the present 
conditions in Africa made necessary special efforts to 
stamp out sleeping sickness above all other diseases. 

The minister said sanitary conditions had become 
worse, due to the concentration of native labor in con- 
nection with railroad building. He suggested that, 
owing to the hazardous nature of the task and the 
length of service necessary, special awards be offered 
^to those who volunteer. This was provided in the de- 
cree issued by the president. M. Perrier said he had 
suggested the expedition after consultation with the 
Pasteur Institute and that the director of the insti- 
tute's branch at Brazaville had named a technical ad- 
viser for the expedition. Enlistment in the expedi- 
tion is open to both army and civilian scientific men. 

The decree signed by President Doumergue fixes the 
size of the party at ten physicians, ten hygienists, 
one veterinarian and twelve hospital attendants, all 
Europeans, and 105 natives. While the salaries are 
not unusually high — 28,000 francs a year for the 
physicians and 18,000 and 13,000 for the other classes 


—they are offered many immunities from taxation and 
allowances for their families. 

In addition they will be given a bonus of 10,000 
francs after two years' service, 30,000 after four years 
and 60,000 if they enlist for an additional two years' 
service. The last clause implies that the government 
intends to keep the expedition in operation longer 
than the original five years mentioned in the decree. 

The volimteers must pass three months in study at 
the Pasteur Institute in Paris or at the branch at 
Brazaville. They must enlist for two years' continu- 
ous service,' followed by a vacation of six months, and. 
then for another two years without interruption. 

CASTING OF A LARGE DISK OF OPTICAL 
GLASS BY THE U. S. BUREAU OF 
STANDARDS 

The Technical Bulletin of the U. S. Bureau o£ 
Standards gives an account of the casting of a large 
disk of optical glass for Ohio Wesleyan University. 
On January 21 the mold containing the disk of optical 
glass, cast on May 7, 1927, was opened and the glass 
found to be very good. It appears to be quite uni- 
form throughout, and although it contains some seeds 
and striae, they will not affect its value as a telescope 
mirror. 

The cover was removed in the presence of several 
distinguished scientists, including Dr. S. W. Stratton, 
president of Massachusetts Institute of Technology; 
JN. R. Warner, of the firm of Warner and Swasey, 
telescope makers, and Dr. George K. Buigess, director 
of the Bureau of Standards. 

The disk, which is about 70 inches in diameter, 11 
inches thick and weighs 3,500 pounds, will be used as 
a great concave mirror for the new reflecting telescope 
of the Perkins Observatory at Ohio Wesleyan Univer- 
sity, Delaware, Ohio. 

The money with which to establish this observatory 
was left to the university by Professor Hiram Mills 
Perkins, of Ohio Wesleyan, who during 50 years of 
hard work through most rigid economy and sound in- 
vestment had been able to amass a small fortune, 
nearly a quarter of a million dollars. It was his de- 
sire to establish an observatory of the first rank at 
the university and that the entire equipment be of 
American manufacture. The mounting of the tele- 
scope was constructed by the American telescope 
makers, Warner and Swasey, of Cleveland, Ohio, but 
difficulty was experienced in getting any bids on the 
mirror from American glass manufacturers. In par- 
ticular, no one was willing to state, even approxi- 
mately, when the disk could be completed. Finally, 
ihe director of the observatory. Dr. Clifford C. Crump, 
called upon the Department of Commerce for assis- 
tance. Although the Bureau of Standards has been 
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making optical glass since 1914, no task approaching 
the magnitude of the present one had ever been at- 
tempted. 

After four unsuccessful attempts to obtain a disk 
of the size required a unique method was developed 
by the bureau’s glass section. Gullet (broken glass of 
the same composition as the glass to be made) to the 
amount of 1,000 pounds and 4,600 pounds of sand and 
chemicals were melted in a single large pot in a gas- 
fired furnace. 

The temperature of the glass when poured on May 
7, 1927, was about 1,350° C. For one week the tem- 
perature was slowly lowered until it reached 600° C. 
The glass was held at this point for about four days 
to allow the temperature of the glass and furnace to 
become uniform throughout. At 600° C. this particu- 
lar kind of glass (borosilicate crown) is quite rigid 
and yet sufficiently viscous to yield to cooling stresses 
without danger of cracking. 

Beginning on May 18 the glass was allowed to cool 
slowly at an average rate of 2%° C. per day till 460° 
C. was reached. It was then annealed at this tem- 
perature for six weeks, during which time no varia- 
tion greater than 1° C. was permitted. Final cooling 
was started on August 30, and room temperature was 
attained on January 16. 

EXPERIMENT STATION OF THE GEORGIA 
STATE COLLEGE OF AGRICULTURE 

Theough its president. Dr. Andrew M. Soule,, the 
Georgia State College of Agriculture announces the 
establishment of an Experiment Station within the in- 
stitution, this station to be supported in toto from the 
funds of the institution. For several years problems in 
fatm management, fertilization of agronomical crops 
and fruit plants as well as ecological studies of the 
horticultural plants have been conducted. As soon 
after the first of January, 1928, as feasible, full-time 
research members of the stafi will be appointed in the 
divisions of agricultural chemistry, agricultural engi- 
neering, animal husbandry, horticulture, poultry, mar- 
keting and home economics. 

The experiment station will be in the hands of a 
committee of which President Andrew M. Soule is 
chairman. The responsibility for coordinating and 
general supervision of the experimental work will rest 
on the secretary of the research committee who has 
been designated for this position by the board of 
trustees. 

The formation of the experiment station within the 
Georgia State College of Agriculture wDl be com- 
pleted during the year of 1928. There will be ten 
full-time research members on its staff, and with 
these will be associated three Purnell workers already 


at the college in cooperation with the Georgia State 
Experiment Station. 

It is with a great deal of pleasure that the an- 
nouncement of this experiment station is made, for we 
feel that the agriculture of Georgia is certain to reap 
large benefits and profits from the work of these men 
who will be in a position to put their whole time on 
solving the problems of Georgia’s farms and homes. 

T. H. McHatton, 
Secretary of Research 

AWARD OF THE CHARLES REID BARNES 
LIFE MEMBERSHIP IN THE AMERICAN 
SOCIETY OF PLANT PHYSIOLOGISTS 

At the recent Nashville meeting, the second award 
of the Charles Reid Barnes honorary life membership 
in the American Society of Plant Physiologists was 
made to Professor Francis E. Lloyd, MacDonald pro- 
fessor of botany in McGill University, Montreal. This 
form of honorary life membership was inaugurated 
at the Kansas City meeting, m 1925, in memory of 
Charles Reid Barnes, who died at Chicago on Feb- 
ruary 24, 1910, in the midst of an active li£e. All 
who worked with Barnes at the University of Wisr- 
consm or at the University of Chicago remember him 
as an exceptionally inspiring teacher, a man of un- 
tiring industry and wonderful ability. Through his 
publications and especially through his editorial work 
on the staff of the Botanical Gazette from 1882 to the 
time of his death, as well as through the work of 
those who received their training in his laboratories, 
Barnes left a permanent and indelible imprint of his 
remarkably clear and precise thought upon the whole 
science of plant physiology, 

A Charles Reid Barnes honorary life membership 
is awarded each year, at the annual meeting of the 
American Society of Plant Physiologists. The first 
award was made at the Philadelphia meeting last year, 
to Burton E. Livingston, professor of plant physi- 
ology of the J ohns Hopkins University and permanent 
secretary of the American Association for the Ad- 
vancement of Science. * 

Professor Lloyd, who now becomes the second 
Charles Reid Barnes life member of the American 
Society of Plant Physiologists, was bom in Man- 
chester, England. He attended Lafayette College and 
Princeton University, receiving the degrees of A.B. 
and A.M. at Princeton in 1891 and 1895, respectively. 
He was a student at Munich in 1898, and at Bonn in 
1901, He was instructor in biology at Williams Col- 
lege, 1891-92; professor of biology and geology 1892- 
95, and , of biology 1895-97, at Pacific University, 
Oregon; adjunct professor of biology in Teachers 
College, Columbia University, 1897-1906. In 1907 he 
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was connected for a brief period with Harvard Uni- 
versity. He was a staff member of the Desert Lab- 
oratory, 1906 ; cytologist of the Arizona Agricultural 
Experiment Station, 1907 ; director of the department 
of investigation of the Continental-Mexican Rubber 
Co., 1907-08, and professor of botany in the Alabama 
Polytechnic Institute, 1908-12. Since 1912 he has 
held the MacDonald professorship of botany at Mc- 
Gill University. He has been a member of a number 
of scientific expeditions to Mexico, Puget Sound and 
Alaska, Dominica, Java and Sumatra. 

Por several years he was editor of Plant World, is 
now an associate editor of the American Beview of 
Tropical Agriculture, and a member of the editorial 
board of Plant Physiology, the journal of the Amer- 
ican Society of Plant Physiologists. Professor Lloyd 
has published many contributions in the field of 
botany, including the comparative embryology of the 
Bubiaceae, the morphology and physiology of the 
Mexican rubber plant guayule, the physiology of 
stomata, transpiration, tannin metabolism, fiuorescent 
pigments, colloidal phenomena and the physiology of 
plant growth. His recent work, employing motion 
pictures to record the activity of conjugating cells 
of Spirogyra and the habits of Vampyrella, on which 
he has reported at recent meetings of the American 
Society of Plant Physiologists, has attracted much 
attention, and has thrown mucli light on the difficult 
field of protoplasmic physiology. 

Professor Lloyd is a member of many scientific so- 
cieties in this country and abroad, and is recognized 
as one of the most able and inspiring teachers and 
as one of the most distinguished investigators in 
American plant physiology. The American Society of 
Plant Physiologists expresses its appreciation of his 
important contributions in awarding to Professor 
Lloyd the second Charles Reid Barnes life member- 
ship in the society. 

The Committee on the award of the first Charles 
Reid Barnes Li£e Membership of the American So- 
ciety of plant Physiologists : Lee M. Hutchins, Walter 
F. Loehwing, Walter E, Loomis, James S. McHargue, 
Frank M. Andrews, ehainnan. 


SCIENTIFIC NOTES AND NEWS 

The president and council of the Royal Society de- 
cided at their meeting on February 16 to recommend 
for election into the society the following fifteen can- 
didates: Dr. Gleb V. Anrep, Professor Harry Bate- 
man, Professor Carl Hamilton Browning, Mr. Stanley 
Smith Cook, Mr. William David Dye, Professor Clin- 
ton Coleridge Farr, Professor Major Greenwood, Dr. 
John William Hekop Harrison, Professor Walter 
Herman Haworth, Dr. David Keilin, Dr. Finlay Lori- 


mer Kitchin, Dr. Francis Sowerby Macaulay, Pro- 
fessor Samuel Barnett Sehryver, Professor Walter 
Stiles and Professor Robert Whytlaw-Gray. 

hn connection with the tercentenary celebration by 
the College of Physicians of London of the publica- 
tion of William Harvey’s book, ^‘De Motu Cordis,” the 
Earl of Balfour, Sir Ernest Rutherford, Professors 
Ivan Petroyitch Pavlov and Karl Friedrich Wencke- 
bach are to be made honorary fellows of the college. 

Dr. Henry Le Chatelier, honorary president of 
the French Society of Industrial Chemistry, has been 
made an honorary member of the American Society 
of Mechanical Engineers. The presentation was made 
on February 28 by Charles M. Schwab at a luncheon 
at the American Embassy in France. 

Dr. Michael I. Pupin, professor of electro-mechan- 
ics at Columbia University, was recently given the 
Washington award by the Western Society of Engi- 
neers at Chicago in recognition of his work on long- 
distance telephony and the radio. 

Professor Maynard M. Metcalf, of the depart- 
ment of biology of the Johns Hopkins University, 
has been elected a foreign member of the Societe de 
Biogeographie de Paris. 

De. J . C. Th. Uphof, professor of botany and head 
of the department of biology at Rollins College, Win- 
ter Park, Fla., has been elected a member of the 
Deutsche Botanische Geselischaft. 

Dr. E. E. Slosson, director of Science Service, had 
conferred upon Mm the honorary degree of doctor of 
science at the founders’ day exercises at Rollins Col- 
lege on February 20. 

On the occasion of the Washington Birthday cele- 
bration at the University of Pennsylvania, the hon- 
orary degree of fine arts was conferred upon Dr. R. 
Tait McKenzie, director of physical education at the 
university. 

At their annual meeting held on February 8, Dr. 
Charles Greeley Abbot, secretary of the Smithsonian 
Institution, was elected director of the Research Cor- 
poration of New York, to succeed the late Dr. Walcott. 

Julian C. Smith, vice-president and general man- 
ager of the Shawinigan Water and Power Company, 
Montreal, was installed as president of the Engineer- 
ing Institute of Canada for 1928 at the institute’s 
recent annual convention. 

Dr. Linsley R. Williams, former deputy commis- 
sioner of the State Department of Health, has been 
elected president of the New York Tuberculosis and 
Bfealth Association to succeed Dr. James Alexander 
Miller, who retires after nine year^ service. 
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The Sigma Xi Alumni Association of the Univer- 
sity of Pittsburgh has elected the following ofl&cers 
for the year 1928: President ^ Dr. Oswald H. Black- 
wood (physics) ; vice-president, Dr. L. P. Sieg 
(physics) ; secretary, Dr, Alfred E. Emerson (zool- 
ogy). The active membership of this association con- 
sists of 85 Sigma Xi alumni on the staff of the Uni- 
versity of Pittsburgh. 

The following ofilcers and new members of the 
council of the Royal Astronomical Society have been 
elected: President, Rev. T. E. R, Phillips; vice-presi- 
dents, Professor A. S. Eddington, Professor Alfred 
Fowler, Dr. J. W. L. Glaisher, Lieut.-Col. F. J. M. 
Stratton; treasurer, Dr, E. B. Emobel; secretaries. Dr. 
John Jackson, Dr. H. Knox-Shaw; foreign-secretary, 
Professor H. H, Turner; new members of council. Pro- 
fessor S. Chapman, Sir Frank Dyson, Mr. W. M. H. 
Greaves, Dr. Gerald Merton, Professor E. A. Milne. 

At the anniversary meeting of the Royal Anthro- 
pological Institute, held on January 24, Professor 
J. L. Myres was elected president in succession to 
Mr, H. J. E, Peake, whose term of office has expired. 
The vacancy for a vice-president was filled by the 
election of Professor H. J. E. Fleure, and Mr. G. D. 
Homblower was elected honorary treasurer in suc- 
cession to Dr, F. C. Shrubsall. 

Peekihs Covmi/E, for the past five years instructor 
in forestry at Iowa State College, has been appointed 
assistant silviculturist, a new position in the U. S. 
Forestry Service. He will assume his new duties 
on July 1, in Washington. 

Db. Beehaed 0. Dodob, of the U. S. Department 
of Agriculture, has been appointed plant pathologist 
at the Xew York Botanical Gardens. 

Ralph A. Morgah has resigned from the develop- 
ment branch of the Western Electric Company, to take 
charge of the research and development work for 
Black, Swalls and Bryson and their subsidiary cor- 
poration, the Cleaners' Equipment Corporation. 

Be. Geoege N. WaI/GOtt, formerly entomologist at 
the Insular Experiment Station, Por*to Rico, and more 
recently with Service Technique, Haiti, has accepted 
a position writh the sugar-cane and cotton experiment 
station in Peru. He is sailing from New York on 
April 12. 

At the Missouri Agricultural Experiment Station, 
Dr. Hans Jenny, of the Agricultural Chemical Experi- 
ment Station of Zurich, Switzerland, has been given 
an appointment in the department of soils, substi- 
tuting for Dr. Richard Bradfield, who is spending a 
yearis leave of absence at Kaiser Wilhelm Institute 
in Berlin. 


De. Cornelis Lelt, president and honorary mem- 
ber of the Netherlands Royal Institute of Engineers, 
was the guest of honor at a luncheon given at the En- 
gineers' Club on March 6, under the auspices of the 
American Society of Civil Engineers, the American 
Institute of Mining and Metallurgical Engineers, the 
American Society of Mechanical Engineers and the 
American Institute of Electrical Engineers. Dr. John 
R. Freeman presided. 

Walter Granger, paleontologist, and Leslie E. 
Spook, geologist, with their associates, James B. 
Shackleford and Albert Thomson, sailed from San, 
Francisco on March 2 to join the Central Asiatic Ex- 
pedition of the American Museum of Natural History. 
In Peking they will meet Dr. Roy Chapman Andrews, 
the leader, now getting together a camel caravan, with 
which it is planned to start for the desert of Mon- 
golia by mid- April. 

Professor R. A. Cooley, professor of zoology at 
Montana Agricultural College, will leave on April 1 
for a year's leave of absence. He will spend part of 
the time in the interior of Africa with the Chicago 
zoological expedition and will study tick parasites. 

Dr. Henry C. Sherman, Mitchill professor of 
chemistry at Columbia University, has been granted a 
leave of absence for the spring session. 

Professor F. E. Wood, of the department of 
mathematics at Northwestern University, is spending 
the year in research in Bologna and Rome. 

Dr. Albrecht Penck, professor of geography in 
the University of Berlin, has accepted invitations 
to lecture at the University of Chicago during June 
and at the University of California during July. 

Db. George R. Minot, professor of medicine at the 
Harvard Medical School, will deliver the fifth Harvey 
Society lecture at the New York Academy of Medi- 
cine on Friday evening, March 16. His subject will 
be “The Treatment of Pernicious (Addison's) 
Anemia." 

Dr. Frank C. Mann, of the Mayo Clinic, delivered 
the fourth L. L. McArthur lecture of the Billings 
Foundation before the Chicago Institute of Medicine 
on February 24 on “Experimental Peptic Ulcer." 

Professor Arthur H. Compton, of the University 
of Chicago, was the guest of honor at the annual ban- 
quet of the Iowa chapter of Sigma Xi on February 29 
and gave an illustrated public address under the aus- 
pices of the society on the subject “What Things are 
Made of." 

Dr. Irving S. Cutter, of Northwestern University 
Medical School, will give a Mayo Foundation lecture 
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at the Mayo Clinic on April 6 on ^^Some Sidelights 
on the Etiology of Puerperal Fever.” This lecture is 
one of a series on medical history."* 

Dr. Chester Darrow, of the Institute for Juvenile 
Besearch, Chicago, delivered an illustrated public lec- 
ture at Colgate University on February 28 on “Recent 
Developments in the Use of the Galvanometer in Psy- 
chology.” 

Oh February 18, Dr. L. R. Jones, professor of 
plant pathology at the University of Wisconsin, de- 
livered an address to the Royal Canadian Institute on 
the subject “The ^Survival of the Fittest’ in the Field 
of Plant Pathology.” 

The council of the Royal Medico-Psychological As- 
sociation has decided to commemorate the life work of 
the late Sir Frederick Mott by publishing a memorial 
book, and for this purpose has appointed a committee 
consisting of Drs. C. Hubert Bond, F. L. Golla, 
Douglas McRae, Thomas Beaton and J. R. Lord. 

Dr. Harris Hawthorhe Wilder, since 1892 head 
of the department of biology at Smith College, died 
on February 27, aged sixty-four years. 

Dr. Charles F. Dawsoh, formerly assistant chief 
of the U. S. Bureau of Animal Industry and pro- 
fessor of bacteriology at the University of Florida, 
died on February 28, aged sixty-seven years. 

Dr. R. S. Holway, emeritus professor of physical 
geography at the University of California, died on 
December 2, aged seventy years. 

Dr. W. L. Johanhseh, professor of plant physiol- 
ogy in the University of Copenhagen, died on Novem- 
ber 11, 

The United States Civil Service Commission an- 
nounces open competitive examinations for associate 
sgricultural engineer at a salary of $3,000 and as- 
sistant agricultural engineer at a salary of $2,400, 
applications for which must be on file with the com- 
mission not later than March 27. The examinations 
are to fill vacancies in the Bureau of Public Roads, 
Department of Agriculture, for duty in Washington, 
D. C., or in the field, and in positions requiring simi- 
lar qualifications. 

The central petroleum committee of the National 
Research Council will meet in New York on March 17 
to make recommendations to the American Petroleum 
Institute for research projects to be conducted during 
1928-29 under the research fund contributed by Mr. 
John D. Rockefeller and the Universal Oil Products 
Company. Suggestions and proposals for research 
projects should be sent to the chairman of the com- 
mittee, Professor Hugh S. Taylor, Princeton Univer- 


sity, to reach him before March 15. Announcements 
on the research projects will be made before April 1. 

Free public lectures on medical topics will be given 
under the auspices of the Chicago Academy of Sci- 
ences and the North Side Branch of the Chicago 
Medical Society at the Chicago Academy of Sciences, 
at 3:30 P. M. on Sundays as follows : March 18, 
“Preventive Medicine,” Dr. Nathan Smith Davis III; 
March 25, “Heart Disease in Childhood,” Dr. Harold 
A. Bachmann; April 1, “Cults, Qu§cks and Cures,” 
Dr. Morris Fishbein; April 15, “Tuberculosis,” Dr. 
Ethan Allen Gray; April 22, “The Pre-School Child,” 
Dr. Gustav L. Kaufmann; April 29, “The Prevention 
of Contagious Disease,” Dr. Archibald L. Hoyne. 

The American Institute of Mining and Metallur- 
gical Engineers, which recently held its annual meet- 
ing in New York, will convene in Boston next Sep- 
tember. Electrical prospecting and the new geo- 
physical methods now being used for the discovery of 
ore will be studied and discussed in technical sessions 
at this meeting. 

Phi chapter of Tri Beta, honorary biology frater- 
nity, was installed at Peru College, Nebraska, on Feb- 
ruary 13, by Dr. Wm. M. Goldsmith, of Southwestern 
College, Winfield, Kansas. 

The British Medical Journal states that the cen- 
tenary celebration of the faculty of medicine at Cairo 
and an international congress of tropical medicine and 
hygiene will be held in associ|ition from December 15 
to 22, 1928, in that town. In the provisional pro- 
gram which has just been issued, it is stated that 
various sectional meetings will be held and that spe- 
cial attention will be paid to ankylostomiasis and 
!bilharziasis. In connection with this celebration a 
medical exhibition is being arranged, and it is pos- 
sible that the foundation stone will be laid of a new 
building to replace the existing Kasr-el-Ani Hospital. 

Aocordihg to the Geological Magazine the Geolog- 
ical Survey of Denmark will celebrate its fortieth 
anniversary in June, by a series of meetings and ex- 
cursions to which foreign geologists are to be invited. 
Previous to the meeting in Copenhagen an excursion 
will be arranged to Bornholm, Denmark’s outlying 
rocky island in the Baltic, which is replete with strati- 
graphical and all sorts of geological interest. An- 
other party is to visit Moen and Zealand, where re- 
markable dislocations in the Senonian Chalk can be 
seen and studied. The conference will be devoted to 
lectures and discussions on the geology of Denmark, 
interspersed with inspections of the Copeiihagen mu- 
seums, with their collections of minerals, fossils and 
pre-historic remains. Af terwards, an eleven-day ex- 
cursion will miable foreign geolog^ts to visit and in- 
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spect a wide range of glacial phenomena in Zealand, 
Funen and Langeland, as well as on the mainland in 
Jutland. 

In view of the disastrous floods which have occurred 
in the United States during the past year and the fact 
that congress at its present session will discuss legis- 
lation relating to flood prevention, schools of engineer- 
ing in the country will be interested in the visit of 
two distinguished men from Holland who will lecture 
on flood prevention as exemplified in the reclamation 
of land from the Zuider Zee. Dr. Comelis Lely, the 
distinguished engineer of Holland who originated the 
plan of draining the Zuider Zee, is expected to visit 
the United States this winter, arriving the latter part 
of February. He expects to lecture in the colleges in 
the east during the month of March. Mr. Plate, presi- 
dent of the Shipping Association in Rotterdam, with 
many years of experience in engineering in Holland 
and the Dutch East Indies, will arrive in New York 
on February 15. He will lecture on the same subject 
en route to San Francisco and upon his return trip to 
Ann Arbor. The fact that these men will visit differ- 
ent parts of the country will make it possible for en- 
gineers to become familiar with the methods used in 
Holland with the reclamation of land from the Zuider 
Zee. The Institute of International Education, 2 West 
45th Street, New York City, is arranging the itin- 
eraries of both of these lecturers. 

At the League of Nations assembly in September a 
report was presented dn the work of the League’s 
Committee on Intellectual Cooperation. The report, 
according to an account printed in Nature, directs 
special attention to the creation at the International 
Institute of Intellectual Cooperation of a coordination 
service of information oiBfices attached to libraries, to 
the committee’s proposals for coordination between 
the organs of bibliography for the various sciences, to 
the need of funds for the maintenance of the office 
for annual tables of constants and mathematical quan- 
tities, and to the steps taken in preparation for the 
Popular Arts Congress (to be held at Prague in 
1928), for an international agreement with regard to 
casts, and for promoting the extension of the educa- 
tional work of museums. It is also pointed out that 
additional fimds are needed for the institute, grants 
to which are at present made only by the following 
countries: Austria, Czechoslovakia, France, Hungary, 
Italy, Monaco, Poland and Switzerland, The ques- 
tion how to protect and reward men of science and 
their dis(K)veiies by means of an international conven- 
tion has been investigated during the past five years, 
and it is now thought that the matter is ripe for defi- 
nite action. It is intended, therefore, to convene a 
committee of experts to prepare a draft convention. 


A separate report was submitted on the Italian pro- 
posal for the creation of an educational kinemato- 
graphic institute. This proposal looks to the crea- 
tion at Rome of an institute under the direction of the 
League of Nations, but to be carried on at the ex- 
pense of the Italian government. 

Db. Willard R. Jillson, director and state geolo- 
gist of the Kentucky Geological Survey, annoimces 
the completion of a unit set of thirty structural oil 
and gas and geological maps of eastern Kentucky. 
The maps are issued by the Kentucky Geological Sur- 
vey at the scale of 1 inch to the mile, and taken as 
a unit constitute the largest area, structurally mapped 
on the same keybed— the Fire Clay coal— -in the 
world. The district covers 10,500 square miles. This 
work .initiated in 1918 has just been completed with 
the release of the Harlan County sheet. 

A HISTORY of the world’s development, told in 
chronological exhibits of the birds, mammals and ter- 
rain of each period, has been begun by Dr. Frank C. 
Baker, curator of the museum of the University of 
Illinois. Every general type of bird has been ar- 
ranged in ordinal periods. The development of birds 
during each era, showing the types, nests, eggs, skele- 
tons and reproductions or actual display of plumages, 
is illustrated. Partially completed now are exhibits of 
the Cambrian, Ordovician, Silurian, Devonian, Mis- 
sissippian and Pennsylvanian periods. 

The Wilder medal, one of the highest awards made 
by the American Pomological Society, has been given 
to the Canadian Government Central Experimental 
Farm, Ottawa, for the Melba apple, which was origi- 
nated at the Ottawa farm. This is the eighth time 
that the Wilder medal has been awarded to the Cana- 
dian Government Experimental Farm for notable 
varieties of apples. 

Dr. R. S. Bassler, of the U. S. National Museum, 
writes that a pamphlet on the international rules of 
zoological nomenclature has been published by the 
Biological Society of Washington, copies of which 
can be had by addressing the secretary of that society, 
care of the U. S. Bureau of Entomology. 

Begihhihg next September, a new department of 
agriculture will be inaugurated in Carthage College, 
Carthage, Illinois. A two years’ course will be of- 
fered which will coordinate with the work offered at 
the University of Illinois. 

The Louisiana State University is adding to its 
summer curriculum a field course in zoology at some 
near seaside point, probably at the foot of Barataria 
Bay. The course is to be open to students who have 
had preliminary training and will be conducted with 
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emphasis upon the local marine fauna. It is hoped 
that students from other southern schools and instruc- 
tors interested in research upon local marine forms 
will join the undertaking. 

A LARGE number of specimens of plants, birds, 
mammals and insects are included in the collections 
brought back by the Lee Garnett Day expedition to 
Mount Roraima, according to an announcement by 
the American Museum of Natural History. A total 
of 1,260 birds, some 350 mammals and many plants 
and insects were sent back by the party. The mem- 
bers of the expedition were G. H. H. Tate and T. D. 
Carter, of the museum’s department of mammalogy, 
and Mr. Tate’s brother, G. M. Tate, who joined them 
after traveling from Para, Brazil, up the Amazon 
and Negro Rivers to Manaos, thence by boat and.eanoe 
to the confluence of the Rivers Surumu and Cotinga. 
From there the journey was made in eleven days on 
foot. 

Purchase of the plant collections of the late Dr. 
L. M. Umbach, of North Western College, Napier- 
ville. 111., has added about 50,000 specimens to the 
University of Wisconsin herbarium. The acquisition 
practically doubles the collections of the university, 
and makes it one of the largest herbariums of middle 
west plants. Included in the addition are also collec- 
tions from other parts of the country, from Europe, 
some from Asia and elsewhere. 

It is reported that the Rockefeller Foundation has 
given to the Stockholm High School 25,000 crowns 
for a building for a biochemical institute, with Pro- 
fessor Hans Von Euler as director. A like sum has 
been raised in Sweden. 

The Puget Sound Biological Station of the Uni- 
versity of Washington, located at Friday Harbor, 
Washington, is erecting a fireproof store room 
24 X 56 feet and a fireproof research laboratory, 
31 X 73 feet. These are to be finished by June 1. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The University of Chicago has received a gift of 
$250,000 from Mr. Julius Rosenwald to be used for 
graduate work and research in the departments of 
physics, mathematics and astronomy. 

Six friends of Wesleyan University have pledged a 
total of $600,000 to the centennial committee. The 
aims for the centennial year include a fund of $1,- 
000,000 to raise the faculty salaries and to provide 
adequate pensions for retired faculty members.- ^ 

Be. Edward Hicks Hume, former preddent of 
Yale-in-China, has been appointed to the newly cre- 


ated post of director of the Post-Graduate Medical 
School and Hospital at Yale University. Under the 
new organization, the dean of the medical school, the 
superintendent of the hospital and the principal of 
the school of nursing will all be responsible directly to 
Dr. Hume, who in turn will ^e responsible to the 
board of directors. 

Dr. Gary N. Calkins, professor of protozoology 
in Columbia University, has been named executive offi- 
cer of the department of zoology for three years. 

ELarold Goulden, formerly of the Squibb Labora- 
tories, has been appointed an instructor in the depart- 
ment of biochemistry of the New Jersey College of 
Pharmacy. 

Associate Professor Lao G. Simons has been pro- 
moted to a full professorship and head of the de- 
partment of mathematics at Hunter College. 

A. J. Wilson, professor of analytical chemistry at 
North Carolina State College, has-been appointed 
chairman of the department of chemistry for the re- 
mainder of the session, succeeding Frank E. Rice. 

M. E. Delafield, head of the department of public 
health and hygiene at University College, London, 
has been appointed to the university chair of chem- 
istry as applied to hygiene tenable at the London 
School of Hygiene and Tropical Medicine. 

Dr. F. G. Trayhobn has been appointed professor 
of chemistry at University College, Hull. 

Dr. Sigurd, of Freiburg, has succeeded Professor 
Trendelenburg in the chair of pharmacology at Berlin. 


DISCUSSION AND CORRESPONDENCE 

TREE FROGS AND PITCHER PLANTS 

It is well known that the regions where the southern 
pitcher plant {Sarracenia flava) abounds may also be 
the home of the Carolina, or green tree frog {Eyla 
cinerea), but an association between them has not 
been noticed. However, the following observations 
seem to show that these frogs make use of the pitcher 
plant, though this may prove to be no general rule 
but only a local habit, possibly restricted to special 
conditions of weather. 

In June and July, 138S, an examination of some 
of the pitcher plant leaves growing in abundance in 
the wet lands amidst pine groves close to Beaufort, 
North Carolina, showed that not a few of the leaves 
were inhahited by tree frogs. The leaves of this plant 
form beautiful yeUow-green trumpets that stand 
straight up, in clusters, so high that one is naturally 
tempted to look down into their wide mouths to the 
water and insects that may be down in narrowly 
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pointed base. In this way it was noticed that now 
and then a leaf contained a tree frog. These frogs 
having exceptionally long legs and slender trunks 
seem especially well shaped to fit into any narrow 
cavity and as they sat holding to the side of the 
trumpet some distance down from its mouth where 
they yet had ample room, they presented very quaint 
and attractive pictures. The color of these frogs 
being a yellow-green with some golden spots, they 
harmonized excellently with the background illumi- 
nated by light in part transmitted through the walls 
of the leaf. 

The frogs sat with their heads up toward the mouth 
of the pitcher or trumpet, and were advantageously 
placed to seize any insect that might come down into 
the cavity of the leaf. That this was a chance worth 
considering was perhaps indicated by the fact that 
in some cases small spiders had spun their webs across 
the opening of the leaves, thus being placed well to 
intercept the insects that might else have gone down 
to the frog. 

In the latter part of June and the first of July as 
many as twelve frogs were found, on two days, a week 
or more apart, while looking into about six hundred 
leaves. That this occurrence of frogs in the leaves 
was not limited to the above cases was proved by a 
third examination made July 9, when just two hun- 
dred leaves were looked into as they came; one hun- 
dred in the locality previously visited and the other 
hundred in a new locality. In both cases the leaves 
examined were on plants growing along the edges of 
the woods where the frogs were probably more numer- 
ous than out in the open where the pitcher plants 
were more numerous. The first hundred leaves con- 
tained three frogs; the twenty-ninth leaf harbored 
two frogs and the thirty-sixth one. The second hun- 
dred contained five frogs; one in the fourth, in the 
fifty-sixth, fifty-eighth, sixty-sixth and eighty-seventh. 
Thus in these leaves dfearting the woods some two to 
five per cent, contained frogs. 

The season being then very dry the occurrence of 
the green-tree frog in the leaves of the pitcher plant 
may have been an unusual occurrence due to the frogs 
seeking protection from drying; on the other hand, 
this frog may have developed a special appreciation 
of the advantages of these retreats, both as affording 
food and as giving the comparative immunity from 
attacks of enemies that the protective resemblance of 
the frog to the leaf suggests. 

E. A. Aotbews ' 

The Johns Hopkins ITNrvERsrrr 

THE OCCURRENCE OF CONJUGATION IN 
PARAMECIUM CALKINSI 

Paramecium calMnei was described as a new spe- 


cies in 1921 by Woodruffs after he had carried pedi- 
greed cultures of it for nearly a year and had made 
various tests to determine that the new species be- 
longed to the genus Paramecium. Woodruff states 
that every effort was made to secure conjugation, but 
without success. He further states that during the 
life of his pedigree culture an intensive study of the 
nuclear conditions was made to detect endomixis if it 
occurred. There was no indication of endomixis, al- 
though there were rhythms in the rate of fission. So 
far as we are aware, neither Woodruff nor any other 
investigator has succeeded in inducing conjugation in 
P. calkinsi and we have seen no record of endomixis 
having been observed. One of us (Wenrich) has 
made repeated but unsuccessful efforts to induce con- 
jugation in a strain of this species obtained from 
Professor Woodruff. 

As a result of all these failures to observe conjuga- 
tion or endomixis, the impression has been developing 
that these phenomena do not occur in this species. In 
view of the important theoretical implications of such 
an exceptional behavior on the part of a distinct spe- 
cies of Paramecium, it seems worth while to record 
here the fact that conjugation has been observed in 
cultures of Paramecium calkinsi secured originally at 
Woods Hole, Mass. 

The original material was a sample of water taken 
from the pond on the east side of the Eel Pond at 
Woods Hole. The water in this pond is brackish, since 
at high tide sea water from the Eel Pond flows into 
it; at other times during the day, it drains into the 
Eel Pond. The material collected from the source 
pond on August 18, 1927, contained large numbers of 
Paramecium calkinsi, and some of it was distributed 
into Syracuse watch glasses for more convenient cul- 
ture and study. At the beginning of September, each 
of these cultures was placed into a vial and trans- 
ported to Philadelphia. On September 5 each of 
these cultures was reestablished in a Syracuse watch 
glass without change of media. On September 7 it 
was noticed that in culture number 5 many individuals 
had died, so a new culture, 5A, was made, by trans- 
ferring about 200 individuals to another watch glass 
containing an infusion made by boiling together some 
timothy hay and wheat grains. The old culture was 
made over by taking out most of the fluid and replac- 
ing it with the infusion just mentioned. Within the 
next few days other cultures were replenished with 
the hay-wheat infusion. Examination on September- 
16 showed heavy populations in both cultures 5 and 
5A and some dozens of pairs of conjugants. Conju- 
gation has since been observed in five others of the 

1^‘The Structure, Life History, and Intrageneric Re- 
lationships of Paramecium calkinsi,^' Sp. Nov. Biol Bull,,, 
Yol. 41, pp. 171-180. 
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cultures brought from Woods Hole; and in the origi- 
nal culture, JSTo. 5, a smaller or larger number of con- 
jugating pairs were observed almost daily up to Octo- 
ber 15, 1927. 

The question presents itself as to the causes of the 
failure of Woodruff’s strain to conjugate, in com- 
parison with the apparent readiness to conjugate on 
the part of the Woods Hole strains. The differences 
may be attributed either (1) to the difference in the 
original habitat, (2) to different culture methods in 
the laboratory or (3) to inherent racial differences, or 
some combination of these. In regard to the first pos- 
sibility, it will be remembered that Woodruff’s strain 
came from a fresh-water source while the Woods Hole 
strains have come from brakish water. Experimental 
tests demonstrated that these brakish-water strains 
would live m an apparently normal condition in fresh 
water and in various strengths of sea water up to pure 
sea water, provided the changes to the higher strengths 
were made gradually. The brakish-water habitat may 
therefore be considered a normal one. 

In regard to the second possibility, it may be 
pointed out here that we have subjected Woodruff’s 
strain to the same cultural conditions that we used for 
the Woods Hole strains, but have not as yet been able 
to induce conjugation in this strain. The evidence at 
present available rather favors the third possibility — 
that of inherent racial differences. 

Segregated strains are being established from ex- 
conjugants and it is hoped to make an intensive study 
of the conditions which will induce conjugation as well 
as to investigate thoroughly the cytological details of 
the process. 

D. H. Wenrich, 

C. C. Wakg 

Zoological Laboratory, 

Univeesity of Pennsylvania 

CENTRIFUGING FILTERABLE VIRUSES 

I BEAD with interest the note by M. S. Marshall, 
entitled ‘^Centrifuging Filterable Viruses,” which ap- 
peared on page 219 in Scienoe of September 2, 1927. 
There seems to be little doubt as to the accuracy of 
Marshall’s computations, and it seems likely that his 
eonelusions are correct for a pure virus in water. 
However, it should be pointed out that his conclusions 
do not hold for virus which is in the plant extract. 
The writer’s studies show that the virus of tobacco 
mosaic can be concentrated by means of the super- 
eentrifuge. These investigations were published in 
The Journal of Agricultural Research, vol. 35, pp. 
13-38, July 1, 1927. It should be pointed out that 
the supercentrifuge has been used in this and in other 
laboratories for concentrating bacteria and other 
micro-organisms. See the article by C. Juday, in the 


Transactions of the Wisconsin Academy of Science, 
Arts and Letters, vol. 22, pp. 299-314. 1926. 

The writer’s studies indicate that physical and 
chemical treatments which cause coagulation and pre- 
cipitation to take place in plant extracts, also cause 
or assist the viras to settle out of the extract. How- 
ever, the relative advantages of the various treat- 
ments, and the exact relations between the virus 
particles and other particles which are precipitated 
out of the extracts, are not fully known. Some treat- 
ments are less desirable than others because they are 
toxic to the virus in varying degrees. Some treat- 
ments produce only very finely divided coagula which 
do not settle out on long standing. Frequently these 
are heavily charged with virus, and they can be re- 
moved almost completely by means of the supercen- 
trifuge. 

It should be emphasized that centrifuge methods are 
of unquestionable value in studies on the virus of 
tobacco mosaic, and thus far the writer has found the 
supereentrifuge to be one of the most useful pieces 
of apparatus in the laboratory. 

H. H. McKinney 

Cereal Virits Disease Investigations, 

Bitreatt of Plant Industry 

COLORIMETRIC METHODS IN BIOLOGY 

Past discussions of colorimetry, m the pages of 
Science, and particularly the recent appeal by Irwin 
(J. Priest for bibliographic references and reprints 
bearing on this subject, have emboldened me to call 
attention in your columns to a paper of my own, 
published during the past year. I refer to an article 
entitled “linear and Colorimetric Measurements of 
Small Mammals,” which appeared in The Journal of 
Mammalogy, vol. 8, no. 3, August, 1927, pp. 177-206. 

I hope that this unseemly bit of self -advertising 
on my part will be condoned for the following reasons. 
The scope of the journal in which the paper was 
published would doubtless tend to conceal it from the 
view of many biologists who are not especially inter- 
ested in the Mammalia. On the other hand, the meth- 
ods therein described are doubtless applicable to a 
wide range of biological and even of inorganic objects. 

The writer is far from wishing to pose as an expert 
on colorimetry, either practical or theoretical, but 
he has been dealing for many years with color differ- 
ences in certain species of rodents, and has been 
obliged to treat these differmices quantitatively. 
Since no recognized technique was available for the 
purpose, it was necessary to work this out through 
protracted experimentation. A type of instrument 
(the Ives Tint Photometer) was finally adopted, 
which was already in use for industrial purpose. 
Some further equipment was necessary, however, and 
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the details of the procedure were not finally stand- 
ardized until the lapse of several years. I have been 
fortunate enough to have had the advice of several 
persons who are far better informed in this field 
than I am. 

These remarks are offered in the hope that they 
may be of service to some of those who wish to treat 
the colors of’ biological objects in a quantitative way. 
It is not claimed that the procedure adopted by me 
records absolute values, or ones which are accurate 
enough for the exacting requirements of physics. 
But it is, so far as I know, the only practicable 
method yet offered for measuring individual and racial 
differences of color and shade in the pelages of mam- 
mals, and it renders possible the treatment of these 
characters according to familiar biometric procedure. 

F. B. Sumner 

ScRipps Institution 

OP OCBANOGRAPHT 

SPECIALIZATION AND COOPERATION IN 
SCIENTIFIC RESEARCH 
Proebssor Compton^s interesting address delivered 
at Lehigh University and printed in Science of 
November 11, 1927, brings up pointedly the question 
as to whether the conception of mass production is 
to dominate the teaching of advanced physical science. 
Two remarkable statements on this subject have 
recently come, one from the Bishop of Ripon who 
pleaded for a ten-year holiday in research at the 
recent meeting of the British Association, and the 
other statement from Sir Ernest Rutherford, the 
president of the Royal Society, which was made at 
the opening of a new physics laboratory at the Uni- 
versity of Bristol, ^^When I look back over the thirty 
years or more of my connection with research,” says 
Sir Ernest, “I am conscious that I have always been 
looking for a breathing space when, for a few years, 
no advances of consequence would be made; when I 
should gain an opportunity for studying in more 
detail, at my leisure, the ground already won. Alas, 
that breathing space has never come, and I am sure 
will never come in my time ” 

A plea for limitation of the intensive methods of 
research which are at present advocated and practised 
in OUT universities is unpopular. But the intensive 
methods are bringing on very peculiar restilts. The 
quantity of ^^research” output has grown to be im- 
mense. It is not unlike the production of motor cars. 
The aim is not the very best, but something new and 
‘^salable.” Anything tha.t is good enough to hold 
its own is good enough to be produced as a piece of 
^^esearch.” An enormous amount of duplication 
followed in the wake of this mass research. This is 
very noticeable in connection with the issue of elec- 


trical patents many of which are granted on devices 
which have been clearly described ten and twenty 
years previous to the date of the applications. , Some 
very extraordinary examples might be cited in this 
connection besides the one referred to by Professor 
Compton. 

The thesis work is growing more intricate and 
complex. In the majority of cases it must be difficult 
to secure proof of the accuracy of much of the work 
done. But it is new, or it appears new, and that suf- 
fices. Now, in the historical development of science we 
have the example of Darwin holding his manuscript of 
the Origin of Species for twenty years, checking and 
re-checking before publishing. It would not be diffi- 
cult to name other examples though less noted. If 
this so-called research work were more carefully done, 
its rate of increase would slow down of its own accord. 
If scientific teaching was set into the proper historical 
relief, it would be more thoroughly done and there 
would be less of it. When we plead for the teaching 
of fundamentals it is this which we mean. It is not 
clear whether Professor Compton pleads for teaching 
the ‘^easiest way” by following altogether the inclina- 
tions of the students. The kind of research work he 
refers to is a little like athletics and much of it can 
be done without a long systematic training but such 
training is the essence of science. If the test is to be 
utilitarian, science as we like to see it taught will 
depart. If the criterion is to be that taught and urged 
by such teachers as Huxley and Helmholtz, then it 
is the ^^truth” which is the standard. Constant care 
as to whether new work is worth publishing, whether 
previous workers have received the credit which their 
work deserves, whether experiments are accurately 
made, whether the theory is simplified to the point 
where it is something other than a cloud of symbols, 
such considerations would, of their very nature, slow 
down this high speed production and permit, to some 
extent, the realization of the hours of philosophie 
contemplation of the work already done for which 
Sir Ernest Rutherford makes his plea. 

Mass production in science may prove to become as 
fatal as it is likely to become in industry," where it 
bids fair to be master instead of servant. 

B. A. Behrend 

'Wellesley Hills, Mass. 

A FUNCTION OF REGIONAL SCIENTIFIC 
SOCIETIES 

One thing of prime importance to be stressed by 
regional groups of scientific workers which seems to 
have been en&ely forgotten by the various secretaries 
of State Academies of Science as reported by Profes- 
sor Segerblom, SciBNCfE, October 16, is the incentive 
for young researchers which comes from being per- 
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mitted to report their work in these meetings. The 
writer has distinctly in mind the attitude of the under- 
graduates toward a certain sophomore who had dis- 
covered the continuity of protoplasm between cells of 
a filamentous alga and had been permitted to report 
this before a State Academy of Science. The effect 
perhaps was as important on the sophomore as on 
his associates, for his name is now one of the starred 
list of botanists in American Men of Science. In 
itself the discovery may or may not have been im- 
portant, but the effect was important on that student 
body. In this day of great stadia and unlimited 
honor to heroes of beef and bone, it should occur to 
scientists to devise some method of making scientific 
honors for undergraduates a thing worth the seeking. 
In those days of the Indiana Academy, when the infiu- 
ence of Jordan and Coulter was strong, democracy 
prevailed, and the student of science in the colleges of 
the state felt that to appear before the academy was 
almost as important as winning his degree. To the 
veteran it may be important to be reminded that the 
borders of the unknown are near at hand by bits con- 
tributed from unexpected sources. The best that can 
prevail for the promotion of research is that spirit 
which knows only the rank of ability. 

Though not of the group of which the study was 
made, it may interest some to know that the models 
of the Indiana and the Wisconsin Academies were 
well in the minds of the organizers of The Northwest 
Scientific Association when that organization began 
four years ago. Here the senior or the young gradu- 
ate meets on equal footing with the doctors and the 
deans of colleges, chancellor, president or professor, 
and fine fellowship prevails among all. The groups 
which were isolated and unknown to each other in the 
widely scattered colleges now meet and are getting 
weU acquainted and learning to work together. The 
present membership is nearing three hundred. The 
program for December 28 and 29 announced seventy- 
four titles. Nine different sections are now under 
way and twenty-five sessions of breakfast, luncheon, 
dinner and general or section meetings convened. 

Northwest Science^ the official organ of Northwest 
Scientific Association, has now completed its first year 
and in a way represents the work accomplished by 
that organization. It has printed a history of the 
organization for three years of its existence, abstracts 
of papers presented at the meetings, some regional 
news, a few general papers and one issue devoted to 
the geology of the region on either side of the line 
between Idaho and Washington in the locality of 
Spokane. 

Thos. Laege 


CHILDREN WHO RUN ON ALL FOURS 
Ih the last two numbers of The American Journal 
of Physical Anthropology (Wistar Institute, Phila- 
delphia), the xmdersigned publishes the account, with 
illustrations, of eleven children who before walking 
upright have spontaneously developed the habit of 
running effectively on all fours. This is a highly 
interesting phenomenon of nonpathologic nature, and 
he would be thankful for further reliable reports. 
The principal points on which information is desired 
are as follows: 1. Race and nationality; 2. Sex; 
3. Health and robustness ; 4. What child in numerical 
order; 5. Has the phenomenon been noticed in any 
other child of the same parents or among relatives; 
6. At what age has the child begun to run on all fours 
and how long has it continued. To which should be 
added a description, as detailed as possible, of the 
performance itself, supplemented when this can be 
done by a photograph of the child in the act. The 
position of the hands (whether fully open or partly 
closed), and of the head, while running on all fours,, 
as well as any other peculiarities of the child’s be- 
havior, are matters of interest. 

Ai/ii Hedlicka 

BmsiON OP Physical Antheopologt, 

U. S. National Museum 


SCIENTIFIC BOOKS 

The Antiquity of Man in East Anglia. By J. Reid 

Moir. Cambridge University Press, 1927. 

This invaluable volume is not, like many of the 
contemporary works on the Old Stone Age, a restate- 
ment of current archeological knowledge or of current 
Continental research in archeology, but is an entirely 
fresh and convincing presentation of a series of won- 
derful discoveries in the newest field of prehistoric 
archeology which were made in the counties of Nor- 
folk and Suffolk, a region collectively known as East 
Anglia. * 

The title chosen by the author does not fit the con- 
tents of this volume because he has assigned an age of 
only 500,000 yeais and the geologic epoch of merely 
Lower Pleistocene time to discoveries which in the re- 
viewer’s opinion belonged to a far more ancient pe- 
riod, namely, 1,250,000 years, and to a more ancient 
geologic epoch, namely, the close of Pliocene time. 
This is less surprising when we consider that English 
geologists for the most part still speak only of two 
glacial periods and, with the exception of Brooks, 
there is little serious attempt to connect th^e two ice 
invasions of British territory with a fourfold Ice Age 
of western Europe and of North America. The 


Spokane, Washington 



274 


SCIENCE 


[VoL. LXVU, No. 1732 


autlior, moreover, is under the very strong influence of 
Sir Ray Lankester, who insists that Upper Pliocene 
time in Great Britain corresponds to Lower Pleis- 
tocene time in other parts of Europe. Yet Lankester 
has rendered a courageous service to archeology in his 
strong support of Mr. Moir’s contention for the arti- 
ficial character, especially of the flints known as 
rostro-earinates, which are distinctive of what the re- 
viewer would call the Upper Pliocene of Great Britain 
and thus far have not been found elsewhere, except as 
degenerate survivors in a subsequent archeological 
stage. These are the only two exceptions found by 
the present reviewer in this invaluable collection of 
most original observations in Norfolk and Suffolk, ex- 
tending back to the year 1909 when the author made 
his first discovery and was attracted to this'fascinating 
and absorbing subject. In previous writings, the pres- 
ent reviewer has also stoutly espoused the cause of 
Mr. Moir against much indifference and incredulity 
not only among English but among Continental arche- 
ologists, and has supported his successive discoveries 
as far ante-dating in geologic age those made in any 
other part of the world. 

The author opens with the chapter entitled “The 
Pleasures of Flint Hunting.” It is this pleasure or, 
more truly, this fascination guided by real genius that 
has led him to devote every spare moment of his time 
to thorough, repeated and well-rewarded research in 
localities which offered the best promise or prospect of 
revealing traces of prehistoric man. His outstanding 
•discoveries are those of the Foxhall quarry and fire- 
place, which he suggests may be of the same age as the 
Piltdown skull, the rostro-carinate bed lying beneath 
the classic Red Crag of East Anglia and the giant 
Cromer fliuts on the foreshore of Norfolk in the most 
unpromising locality exposed only at low tide. In 
each case, he has been rewarded with most brilliant 
achievement and final recognition of the authenticity 
«of his findings by such acute European archeologists 
as Breuil and Capitan. He is himself a master of the 
art of flint-making and has worked out many of the 
stages of early manufacture and adaptation, even of 
the long-disputed t3q[)es of flints known as Eoliths. 
His firm opinion on this subject, as evidenced in the 
following quotations, is, therefore, entitled to a most 
serious consideration. 

The human origin of the Eolithie, Kentian, flint imple- 
ment has been in dispute for a great number of years, 
but the weight of opinion is now in favor of the view 
that they were artificially flaked, especially as they are 
«een to conform to the criteria of man work upon flints. 
The primitive appearance and profound antiquity of these 
specimens make them of the greatest interest to students 
of prehistoric man. 


Though, as has been shown above, there is very good 
reason to believe that the Eoliths of the Kent Plateau 
are of a very great antiquity, yet the gravel in which 
they are found is not covered by any other deposit such 
as would enable us to say, with certainty, that this gravel 
is of a particular geological age. It is fortunate, there- 
fore, that examples of Eoliths, quite comparable with 
those discovered in Kent, have been found in Suffolk, in 
the detritus, or bone bed, below the Red Crag, thus show- 
ing that the very ancient people who made these imple- 
ments inhabited East Anglia. 

****** 

The Eoliths are thus, evidently, of an extreme an- 
tiquity, and represent the most ancient works of man yet 
brought to light. In my opinion also these specimens 
show us the basic forms from which all later flint im- 
plements were derived, and I have been able to trace the 
manner in which the Eoliths developed into the later 
sub-Red Crag forms, and these, in their turn, to the still 
more advanced Palaeolithic specimens. It can not be too 
strongly urged that the evidence now to hand demon- 
strates the orderly development of flint implements from 
the very primitive Eoliths to the latest, symmetrical forms 
in use at the end of the Stone Age, and that this develop- 
ment, indicating as it must the slow, though sure, ad- 
vance of man himself from a rudimentary pre-human 
state, provides further support, if such were needed, to 
Darwin ^s great theory of evolution. 

In these passages, be not only commits himself to 
the theory of human origin of the Kentian Eoliths 
but goes still further back to those of Darmsden and 
Puy Coumy. As to the latter, he says : 

... It is, therefore, of great interest to realize that 
at Puy Courny, in Central Prance, there is present a bed 
of gravel of Upper Miocene Age (the epoch immediately 
preceding the Pliocene) containing a large series of ex- 
amples of cherty flint that assume very definite Eolithie 
forms. . . . There can not, fortunately, be any doubt as 
to the age of this deposit because in it have been found 
the remains of the following Upper Miocene animals, 
Dinotherium giganteum, Mastddon longirostris, Bhi- 
noceros Schleiermaoheri, and Sipparion gradle. The 
specimens in the Westlake collection impressed me 
strongly with their very primitive appearance, and I 
think it probable that they are comparable with the oldest 
series recovered by me from below the Red Crag of 
Suffolk, If this view is correct, then we can at last form 
some idea of the age of these earliest human implements, 
and realize that they must be referred to the end of 
the very remote Miocene epoch. . . . Henri Breuil, who 
has also seen this collection, regards the specimens it 
contains as of natural, rather than as of human, origin. 

Altogether this is the most original and welcome 
contribution wbich has ever been made to Tertiary 
archeology as distinguished from Quaternary arche- 
ology which began with the great discoveries of the 
Chellean culture on- the River Somme by ME. Boucher 
de Perthes. Whether we accept Mr. Moir's interpre- 
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tation of the Miocene Eoliths or not, we must give him 
first rank and accord to him the full priority of the 
discovery of indisputable flint work of man in Ter- 
tiary time. It is too early to draw all the theoretic 
conclusions regarding the antiquity and ancestry of 
man which may be deduced from these discoveries, 
but in the present reviewer’s opinion, they vastly ex- 
tend our conception of a truly human and pre-human 
type of Dawn Man rather than of an ape-man an- 
cestry of our race. 

H. F. 0. 


SCIENTIFIC APPARATUS AND LAB- 
ORATORY METHODS 

A PHOTOGRAPHIC PLATE THAT PENE- 
TRATES DESERT HAZE 

Geologists and others who have occasion to take 
photographs- of distant mountains in the arid regions 
have often been afficted by the presence of the blue 
haze that obscures the details of features more than a 
few miles away. This is presumably caused by the 
fine dust which the desert winds keep more or less 
continuously suspended in the atmosphere. 

Ordinary photographic plates and films give but 
poor results under such conditions. The photograph 
generally shows much less of detail than the eye 
itself can see, and hence one is apt to be disappointed. 
By the use of ray filters or color screens, some im- 
provement may be effected, but at best it falls far 
short of satisfaction. 

By using panchromatic films and orange or red ray 
filters, very much better pictures can be obtained. 
Cut films or plates of this type are now rather gen- 
erally used by the more experienced and painstaking 
photographers of mountain scenery. Unfortunately 
they are not yet available in the form of roll-films. 

Further steps were taken some years ago by Messrs. 
Bums, Shane and Wright at the lick Observatory 
(Mt. Hamilton, California), who, for the purpose of 
photographing distant landscapes, used plates treated 
with Krypto-cyanine, a dye which confers sensitivity 
to a narrow range of color near the red end of the 
spectrum. The plates have, of course, the usual sensi- 
tivity to blue and violet light, but, with the aid of a 
ray filter which excludes those colors, one may photo- 
graph a scene entirely by deep red light. In this way 
the blue rays, scattered by the dust particles, are 
eliminated, and a sharp clear picture may be obtained 
even at a distance of 25 miles and more. Even minor 
details stand out with a distinctiveness that is remark- 
able; and it is just such details that are generally 
the concern of the geologist. 

With the addition of a suitable ray-filter (deep 


yellow or red) the red sensitive plates generally re- 
quire, under normal conditions, an exposure of about 
one second, with stop f. 8 to 11. 

It must be admitted that there are some objection- 
able features about the photographs thus obtained* 
The sky appears black; but if there are clouds pres- 
ent their whiteness relieves that appearance. Again^ 
dry grass, and certain kinds of trees and shrubbery 
take on a whiteness that suggests a new fall of snow. 
However, these drawbacks may be considered of sec- 
ondary importance, provided the chief need is for 
clear pictures through a hazy atmosphere. * By means 
of these plates it is possible to obtain photographs 
that show details which the eye itself can not see at 
the time. 

It was the, sight of a remarkable photograph of the- 
Sierra Nevada, taken by Mr. Wright from Mount^ 
Hamilton, that first drew the writer’s attention to the 
red sensitive plates. The fact that Half Dome and 
other details of the Yosemite gorge could be clearly 
recognized although 115 miles away showed clearly 
that the ever-present blue haze had been definitely 
neutralized. 

Eliot BLACKWELom 

Stanpoed TTniveesity, 

California 

MODIFIED WATER REGULATOR FOR 
SMALL TANKS 

In the annual report of the department of oceanog- 
raphy of the University of Liverpool (London, 1925),. 
H. C. Chadwick describes a new device for regulating 
the outflow of water from small aquaria. Since this 
device is quite practical and since its description is 
found in a publication {Transactions of the liverpool 
Biological Society) of relatively small circulation in 
the United States, it may not be out of place to- 
reprint Mr. Chadwick’s original account in this 
journal. 



The apparatus (Fig. 1) consists of a length of glass 
tubing 6 in. intemal dimeter, bent as ^wn in 
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figure. The open end (OE) of the tube was ground on a 
fine earborundumi stone, so as to be exactly at right- 
angles to the bore of the tube. EL is a good sound cork 
1%-inch in diameter and %-inch thick, rendered imper- 
vious to water by prolonged immersion in melted paraffin 
wax. Through a central hole is inserted a piece of glass 
tubing 4^ inches long and having both ends completely 
closed. It slides easily up and down in the vertical por- 
tion of the siphon SI. About an inch below the cork 
float, and sliding tightly on the tube so that its position 
may be varied, is a slice cut cleanly and exactly at right 
angles from a rubber cork (ST). To bring the apparatus 
into action, it is immersed in the water of the tank (about 
5 inches deep) and held in position by a wedge of cork 
(W) as shown in the figure. The water is drawn through 
the siphon (SI), and the longer end of the tubing carry- 
ing the cork float and the rubber stopper is dropped into 
the open end (OE), so that the stopper rests upon and 
closes it. Water is supplied to the tank, and as its sur- 
faeet level rises the rubber stopper is lifted from the 
aperture, thus allowing a rapid flow through the siphon. 
This slowly lowers the surface level until the stopper 
again rests upon the aperture and obstructs the flow. The 
waste aperture being only 2 mm. in diameter the siphon 
remains full until the stopper is again lifted. It has- 
been found by experiments that the cork float should have 
ample buoyancy, so as to easily counteract the suction of 
the outgoing current. 

The xgiaiii shortcomings of this device are (1) that 
the glass rod to which the float and stopper are at- 
tached is entered into the siphon, thus impeding the 
free outflow of the water; and (2) that there is.no 
way of preventing small organisms from being sucked 
into the siphon and thus lost. 

These shortcomings, however, are readily removed 
in the following manner. 

1. Instead of using a glass rod, a short glass tube 
(Fig. 2A, TU), somewhat wider than the siphon, is 



Eio. 2. Modified Tank Water Eegulator 


-employed. At one end of this tube a large cork is 
inserted to serve as a float (FL & ST). To the inner 
end of this cork, a rubber gasket is attached in order 
to obtain a perfectly flat surface to close the open end 
of the siphon. The tube is now filled with water and 


placed over the inner end of the siphon in the manner 
shown in figure 2A. 

2. The large float suggested by Chadwick is used 
in combination with the device described in the pre- 
vious paragraph (Fig. 2B). However, the glass rod 
connecting the large float and the stopper should not 
be made to enter the siphon but should end inside the 
stopper. A tube of silk cloth (FILTER) should be 
tied to the lower end of the short glass tube (TU) 
and to the siphon, not tightly stretched, but in such 
a manner that the movements of the stopper are not 
obstructed. 

The important points to be observed in making 
this apparatus are: 1. the tubing for the siphon 
should not be too wide gauged. 2. the open end of 
the siphon • and the stopper should fit perfectly. 

3. the float should be sufficiently large to overcome 
the suction in the siphon. 

Finally, it may be added that instead of a one- 
sided wedge (W) to support the outer shank of the 
siphon, a pierced cork is more practical. 

Tage Skogsbeeg 

Hopkins Marine Station, 

Facieic Grove, California 


SPECIAL ARTICLES 

SOME DEVONIAN PLANT LOCALITIES OF 

CENTRAL AND WESTERN NEW YORK 

During the past few years a systematic investiga- 
tion of possible plant localities in the Devonian out- 
crops of central New York has been in progress. As 
a result of these investigations plant material with 
preserved structure has been found in at least half a 
dozen localities, and there are good prospects of 
additional discoveries in localities yet to be inves- 
tigated. 

In 1924 Professor L. C. Petry^ reported and briefly 
described a specimen from the Q-enundewa limestone 
on the west side of Canandaigua Lake at Cheshire, 
New York. This specimen showed mesarch primary 
wood strands at the margin of the pith, in contact 
with secondary wood in which the pits on the radial 
walls were segregated into groups of five to thirty-five 
each. These groups are arranged opposite each other 
in adjacent tracheids so that when the wood is viewed 
in radial section a characteristic cross banding is ob- 
served. To forms -bearing these characters Zalessky® 
has assigned the generic name Callixylon, 

iPetry, L. C,, '^On Fossil Plants showing Structure, 
from the Upper Devonian of New York.” Paper read 
before the American Association fox the Advancement of 
Science, Washington, D. C., 1924. 

2 Zalessky, M. D., Etude sur Panatpmie du Dadoxylon 
Tchihatcheffi Goeppert sp.” Mem. du Comity Geol. de 
Busse. Nouvelle S4rie 68; 29, 1911. 
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At Seneca Point, about five miles south of this local- 
ity, and in the Genundewa horizon, several more 
pieces of preserved wood have since been found. 
These specimens were enclosed mostly in nodular 
masses of grayish limestone and associated with the 
pteropod Styliolina flssurella. In the same locality, 
but in the Genesee shale immediately below, several 
excellent specimens have been found. Some of them 
represent complete woody cylinders but devoid of 
cortex and phloem, and range from one fourth inch 
to two inches in diameter. In some of these speci- 
mens the mesarch primary wood has been preserved 
and most of them show the grouped arrangement of 
the pits. These wood fragments were found in con- 
cretions of dark, dense limestone which are very 
abundant in the Genesee shale. However only a small 
per cent, of these concretions contain recognizable 
plant remains. 

Directly across Canandaigua Lake from Seneca 
Point and in the Genundewa horizon more material 
was found. Ho preserved primary wood was found 
in these specimens, but in many eases the secondary 
wood was in good condition. The pits on the radial 
walls of the xylem cells are grouped in the same man- 
ner as described above. 

On the west side of Cayuga Lake some well pre- 
served plant material was found in a rock fall in 
the gorge just below the main falls of Taughannock 
Palls State Park. The secondary wood, which shows 
the grouped pitting, is in the best state of preserv^ 
tion of any material yet exandned. The priin;^ 
wood is in poorer condition. The exact horizon feom 
which these materials came has not been deter^;nined, 
but the concretions within which they were Cj^^closed 
closely resemble those of the Genesee sh^e. The 
Genundewa limestone is not recognizable "above the 
Genesee shale in this locality. 

During the autumn of 1926 several fragments of 
preserved wood were found in an oi^tcrop of the 
Ithaca shale on the Cornell University < 3 ampus. * They 
consisted of both roots and stems, t^e largest being 
about three fourths of an inch in ^diameter. While 
the preservation in these specim^s is rather poor, 
the nature of the primary woo^^ and the pitting can 
be determined in^some eases. ^ feature of interest 
in one of these specimens liei in the fact that the 
horizontal banding due to the grouping of the pits is 
not constant throughout the st^m, but can be observed 
in only a few places. The majority of the tracheids 
show continuous pitting of the Dadoxylon type. 
These fragments did not oceiir in concretions as did 
the others but were in a b^d of solid limestone of 
rather localized extent. Associated with the plant 
remains were numerous large brachiopods. This 
horizon is about five hundred feet above the Genun- 


dewa horizon where, or near where, most of the other 
material was found. 

Mr. A. E. Alexander, a student at Cornell, has 
recently submitted a specimen from the Ludlowville 
shale. Spring Creek, Erie County, Hew York. In 
this specimen the wood structure has been preserved 
with marcasite. This material being perfectly opaque, 
the structure can not be studied in thin section. Con- 
sequently its exact nature has not been determined 
but the tracheids show two or three rows of alter- 
nately arranged hexagonal pits which are not grouped 
after the Callixylon fashion. 

With the exception of the last the localities above 
described cover an east and west range of about fifty 
miles across central New York. The vertical ran/B^ 
is about five hundred feet. They all belong t^ 
lower part of the upper Devonian, and in evej^JjQcal- 
ity mentioned (except the last) seems to 

be the predominating plant locality in 

Erie County belongs to th^;i'^ddle Devonian. 

The fragmentary of this material suggests 
that it was not dej^gi^j^d in situ^ but represents pieces 
of drift wood floated some distance before being 
buried and ^feseryed. It is generally agreed that 
the Genes^ shales, where some of the noaterial was 
found, deposited in a rather stagnant sea, and 
the majleidai itself apparently represents dry land 
vegetation. No preserved cortex or phloem has been 
in association with any of the material. 

Some of the materials show faint suggestions of 
growth rings. In no case are they well marked and 
in many specimens there is no evidence of them at aU. 
Where they do occur the cells we assume to be the 
summer wood have a slightly smaller radial diameter 
than the adjoining spring wood. In case of a stem 
which has been slightly crushed flattening of the cells 
seems to occur to a greater extent along the region 
of the ring. 

Chester A. ArnoiiD 

Cornell Uiuversitt 

EFFECT OF ULTRA-VIOLET LIGHT UPON 
DIGITALIS 'PURPUREA! 

During the summer of 1927, an opportunity arose 
to test the influence of shorter rays of light upon a 
common medicinal plant, Digitalis purpurea or ^^Fox- 
glove.” In a five-section greenhouse, the center sec- 
tion was built of a special glass which transmits a 
considerable portion of the spectrum in the ultra- 
violet region.^ , 

It was thus possible to develop the seedling plants 

! Paper read before the Botanical Society of America, 
December 28, 1927. 

2 Acknowledgment is due The Vita Glass Corporation, 
of New York, for their cooperation in making this study. 
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nnder full exposure to these rays, while control plants 
in the same greenhouse were entirely out of range 
and received light only through ordinary, plain glass. 

Seed was planted in the usual fiats; and the experi- 
ment proper began when these seedlings were in the 
small, two-leaf stage. They were then arranged for 
study in two series as nearly identical as the eye could 
determine, each of which consisted of 160 plants. 

Indoor Conditions 

One series was placed under the special glass, the 
other under the plain glass. Henceforth, they were 
given identical care, keeping all other conditions uni- 


Physiological Test: First Cutting 
Four samples were taken at this time, two front 
each group. To prepare a sample, the first twenty 
plants in a row were cut and the leaves well mixed. 
All samples were dried under uniform conditions. 
The crisp leaves were then crushed by hand and again 
thoroughly mixed before milling. 

Tinctures were prepared by U. S. P. Method, and 
turned over with routine samples for physiological 
testing, which is done by the M. L. D. Frog-heart 
Method. Results obtained, shown in Table I, rather 
strikingly indicate that the stimulus received in seed- 
ling stage is carried over under field conditions. 


form; soil, ventilation, moisture, and temperature as 

■ Tee higher 

dain glass, 
as plants 
scame high 

1 ^d mid- 
nation, and 
continually 
sond, third, 
wo to four 
the control 

plants. Treated plants were also somewB^^ larger 
and of darker green than the controls. Because these 

drv 


Table I 

First crop 8/10/27 
Potency of Tincture 


Group A-7 
Group C-23 


Exposed under 
special glass 

500% of St M. 
335% of St’d. 


Exposed under 
orfinary glass 

400% of St 'd. 
300% of St’d. 


Increase 

of 

potency 

25.00% 

11 . 66 % 


Physiological Test: Second Cutting 
To provide a cheek series, the cut plants were 
allowed to grow again until September 27, 1927, when 
a second test was made, extreme care being taken to 
repeat in every detail the previous procedure. For 
this cutting, plants were at least 50 per cent, larger 
than before, due to a very favorable fall season with 


seedlings were to be used later in field work , ^ than before, due to a very favorable fall season with 
weight or ash detemunations were made. Jadl^SE* continual fine weather and frequent warm showers, 
was based upon earefnl eonaderation by four observ-^^o far as the eye could detect, there was at this time 
ers, ineludk^ the gardener and the writer. Ilo^^differenee between the two series; the plants noi 

Seedlings used were of D. purpurea, and, so-called, treal^®*^ “caught up” to the treated ones iu size 
D. purpurea' vw. alba. The former has typical ;„neral auuearance. It is. therefore, the more 


purplish-red flowers; the latter, white flowers. The 
purple type, or ^^ee,” Group A-7, is somewhat 
sturdier than the white, Group C-23; but both give 
thrifty, l^rpical plants. 


"§0 far as the eye could detect, there was at this time 
j^ 0 vdifference between the two series; the plants not 
trea^e<i ^^caught up” to the treated ones in size 
and general appearance. It is, therefore, the more 
interesting to note. Table II, that the potency was 
again higgler, in each group, in the drug exposed to 
the ultra-violet rays during development of seedling 
stages. 


Outdoor Disposal 

To decrease the chances of accident, seedlings were 
hardened in cold frames only five days, after holding 
in greenhouse until danger from frost was over. They 
were then transferred to the open Demonstration 
Garden, May 24, 192?, and set out in four adjacent 
rows, placing plants one yard apart each way. At 
this time, all were good, vigorous seedlings; but those 
which had the benefit of ultra-violet light were xmques- 
tionahly the better in appearance. 

Mi ch i g an weather last summer was very dry, but, 
by very frequent cultivation to conserve moisture, all 
plants Hved. Although, at the time of the first bar- 
August 10 , 1927, none of the planis were above 
nonaal in size, the treated ones were still the larger. 
The dhf eren^, however, was no longer so striking. 


Table II 

Second crop 9/27/27 


Plants 

Potency of Tincture 

Increase 

of 

potency 

tested 

E.^osed under 
special glass 

Exposed under 

1 ordiiiaxy glass 

Group A-7 

400%Vf St’d. 

300% of St’d. 

33% 

Group C-23 

300% (li St’d. 

22S%ofSt’d. 

35% 


These plants have been mulched and, if they 
survive the winter, will be followed during their sec- 
ond-year stage. Meantime, it seems clear-cut that, 
so far as may he judgei^ by one yearns study, exposure 
to ultra-violet light is beneficial to both growth and 
potency of Digitalis puT^piirea. 

Alelia McCrba 

Parke, Davis and 
Detroit, Mchigan 
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SCIENCE AND THE NEWSPAPERS" 

What I bring this evening is a joint product. My 
partner-in-produetion is E. W. Scripps, the chief 
designer and builder of the Seripps-Howard news- 
paper enterprises. Of the great wealth gained by 
these enterprises Mr. Scripps saw fit to invest before 
his death a portion in such scientific ventures as the 
Scripps Institution of Oceanography at La Jolla, 
California, the Scripps Foundation for Research in 
Problems of Population at Miami University, Oxford, 
Ohio, and Science Service, Washington, B. G. The 
partnership lasted during the nineteen years of my 
incumbency of the directorship of the institution at 
La Jolla. Its purpose was to devote as many hours 
per week as possible to the personal discussion of all 
the problems humankind hath ever encountered or is 
likely ever to encounter — such having been the spiri- 
tual appetite of the senior partner. 

The Newspapers 

By the popularization of science is understood in 
this address the promotion among people generally 
of that devotion to truth which is basic among the few 
people whose professional career is the pursuit of 
truth through scientific research. The scattering 
abroad of natural knowledge discovered by such 
research is regarded more in the capacity of that 
knowledge to promote devotion to truth than for any 
of the other uses to which such knowledge nay be put. 

To the making of our -civilization many factors have 
contributed. Probably no two persons would agree 
on a list of the most important of these factors, or 
on a valuation of the different factors. But all would 
agree that among the foremost in infiuence are science 
and journalism. No phase of our life escapes the 
influence of both. From matches and beads to the 
ministry and birth-control nothing is out of reach of 
ihe penetrating gaze of science or the clatter and 
yell of the public press. 

If evidence is wanted of the power of these factors, 
all that is necessary is to start something of major 
interest to the community. Launch a world war, or 
a world-wide health campaign, and note the instant 
and insistent appeal of the enterprise to both factors. 
Modem life depends vitally on both; yet its estimate 

1 Address at a general s^sion, American Assodatioin 
for the Advancement of Science, Nashville, December 20, 
1027. 
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of them, its attitudes toward them, are very different ; 
and the estimate and attitude of each relative to the 
other is but a reflex of the generally prevailing esti- 
mate and attitude. 

To the average member of the community and to 
many a newspaper man, pure science is as dry as 
dust and about as usefuL True enough, now and 
then the researcher hits upon something, radium or 
"glands,” that has a real kick in it. But this is 
accidental. Such lucky hits are not of the true 
nature of science. Indeed, the investigator is so blind 
to the business possibilities of the hits he occasionally 
makes that nothing of their real value is brought out 
until some practical chap — some good business man — 
comes along and converts them into dollars and cents. 

Counterwise the typical investigator's conception of 
the average newspaper man, especially of the t3rpical 
reporter, is that he is first and foremost "sensational.” 
No matter how little or how much your t3rpical scien- 
tist says in describing newspaper and newspaper men, 
that word, or some other containing the same meaning, 
must stand central in it. 

On the whole, the newspaper press is sensational; 
some exceptions there surely are, but too few to affect 
the general situation. It is notorious that the occa- 
sional newspaper which is not sensational is apt to be 
a business failure, A daily newspaper that is not 
predominantly yellow is pretty sure to be predomi- 
nantly red in its balance sheet. 

‘^ut,” say the newspaper men who make their 
papers business successes by making them sensational, 
^^he fact that people buy our papers is proof positive 
that we are furnishing them what they want; and 
surely we are, not responsible for the people's tastes.” 

We find ourselves confronted at every turn by the 
problem of that in human nature which makes for 
emotionalijin, for sensationalism. The aspect of the 
problem which we meet here is as to whether all man- 
kind, sa, 4 e only the minute fraction known as scien- 
tists, are so constituted as to make them want what 
the sensational press gives them. Are scientists as a 
cla^ wholly apart from the rest of mankind in thisf 
By no means. As to matters outside their special 
iiateceste and work scientists are obviously not funda- 
^ mentally different from their fellow mortals. But 
even here they are not. The popular conception of 
science as something utterly unemotional — as flourish- 
ing only in the frigid zone of mental life — ^Is aU a 
myth. Effective inquiry into the hidden things of 
nature is no more possible without the energizing 
warmth of emotion than is creative ^ort in poetry 
or music. The real psycho-biological problem is as 
to the way reason and emotion are compounded in 
science as compared with the way they are com- 
pounded in art. 


The special pomt to be made here concerns thej/ 
particular effect the emotional responses of scientists 
have on the problem of making scientiflc knowledge 
comprehensible and accessible to the general pubnc. 
No one who is familiar with the little class of scien- 
tiflc investigators needs to be told of the intensity, 
often the bitterness of the rivalry, that may exist 
there not only as to institutional and positional prefer- 
ment but as to discoveries, conclusions and theories. 
The question of who of several rival experts in the 
same specialty are most competent — are the best 
authorities — is often very perplexing for those whose 
fxmction it is to teach science to people at large, 
whether in classroom, on lecture platform, or through 
the printing press. 

This is merely saying that scientiflc investigators 
like all normal members of modem civilized society 
are persons in whom rational life and emotional life 
have to get on together in some way, that way deter- 
mining the measure of wisdom and usefulness of such 
persons to themselves and to the community. Hence 
it happens that the utterances by investigators them- 
selves are in some instances distinctly tinged with 
yellow. Such instances are especially common where 
certain results suggest, though in a wholly tentative 
way, conditions and occurrences in the future which 
would greatly affect human life. In other words, 
scientists sometimes exercise altogether too little wis- 
dom in their use of hypotheses touching matters of 
great human concern, departing in so far from 
allegiance to the true spirit and method of science. 

Is it possible, then, for two suck diverse agencies 
to find a ground on which to work together for the 
common good? Many scientists have not hesitated to 
answer "No, such a ground can not be found because 
it does not exist.” And seemingly many newspaper 
men have held the same view. 

On its face the history of journalism does not 
encourage hopefulness that it and science may find 
common ground on which to work. The only refer- 
ence to science I find in one volume consulted is a 
brief narration of how the New York Sun increased 
its circulation by a yam about the moon written by 
an educated reporter and boosted by Edgar Allan 
Poe. The hoax consisted of a lot of buncombe about 
an astronomical expedition to the Cape of Good Hope 
under the leadership of Sir John Herschel for inves- 
tigation through a gigantic telescope of the moon and 
its vegetable end animal life. So well did the reporter 
and bis booster do the job that the yellow and the 
white press and the scientists of the day are said to 
have swallowed the bait. 

Science is the embodiment of rational life. Jour- 
nalism is cMefly dependent on the emotional in life. 
The view is that these two lives are so antagonistic 
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that it is folly to talk about bringing them onto a 
common ground. The kinship of journalism is held 
to be with art rather than with science. The news- 
paper is animated more by the spirit of belles-lettres 
than by that of exact, positive knowledge. A list of 
well-known names in the history of American jour- 
nalism and another in American letters have many in 
common. Journalism in this country has been, as 
Dana, Watterson and others expressly regarded it, a 
form of literary artj and nobody seems to doubt that 
it is now an industry and a business. 

No two men of the early period of our national 
history have actually lived through the whole of that 
history on into this very day more than Benjamin 
Franklin and Thomas Jefferson. Their continuous 
vital presence in the life of America is due to their 
having been men of learning — ^men of science in the 
broadest and best sense. 

Both men were likewise giant figures in the journal- 
ism of their day. Franklin’s newspaper, The Penn- 
sylvania Gazette, and other journalistic and publish- 
ing enterprises (one of which was Poor Bichar d^s 
Almanac) were Ms vocation for some forty years and 
the main source of Ms considerable wealth. During 
tMs period his fame as a scientific investigator was 
cMefiy won; and his success in Ms vocation, Ms fame 
as a scientist and his reputation as a wise citizen were 
the basis and stepping-stone to Ms great but later 
career in diplomacy. 

Jefferson’s relation to science and to journalism 
was less direct and close and is much less known 
than Franklin’s. He appears to have been the first 
to see clearly, as a professional statesman, the great 
significance of the newspaper as a factor in popular 
government, and of science and popular learning as 
factors in a democratic society. 

Although he seems never to have had any connec- 
tion either proprietary or editorial with any news- 
paper, yet he it was who could say 'Vere it left to 
me to decide whether we should have a government 
without newspapers, or newspapers without a govern- 
ment, I should not hesitate a moment to prefer the 
latter. But I should mean that every man should 
receive those papers and be capable of reading them.” 

It was through the astonishing power Jefferson had 
of influencing other men to write for the papers that 
he made the press contribute so largely to the promo- 
tion of Ms soeiM and poKtical ideas. 

As holders of public ofSlce it was inevitable that 
Franklin and Jefferson should have had to ^and the 
lash of criticism, both fair and foul, through the 
press. It is ccspsequently desirable to know what 
effect their expeiienees with tMs aspect of journalism 
had on their gen^l views. 


In an essay entitled “An Account of the Highest 
Court of Judicature in Pennsylvania, viz. the Court 
of the Press,” Franklin gives us his views on the sub- 
ject. As to the power of tMs court, he says, it “may 
judge, sentence, and condemn to infamy, not only 
private individuals, but public bodies, etc., with or 
without inquiry or hearing, at the court’s discretion.” 
Concerning the “natural support of this court,” 
Franklin concludes that it “is founded in the deprav- 
ity of such minds as have not been mended by religion, 
nor improved by good education.” Then he goes on 
to ask what can be done about it. 

Having convinced himself that no legislative con- 
trol of the court’s activities is possible that would not 
be “construed as an infringement of the sacred liberty 
of the press,” he looks in other directions for the 
needed control. He thinks he has found an agency 
wMch will restore to the people a species of liberty 
of wMch they have been deprived by our laws. “I 
mean,” he says, “the liberty of the cudgel.” 

“My proposal is to leave the liberty of the press 
xmtouehed, to be exercised in its full extent, force, 
and vigor, but to permit the liberty of the cudgel to 
go with it, pari passuJ^ 

Jefferson is not on record so explicitly as Franklin 
on the tendency of newspaper liberty to run riot. 
But he said enough to leave no doubt that he saw and 
felt this tendency. Not long after he became presi- 
dent, he spoke of newspapers as “a bear-garden scene 
into wMch I have made it a point to enter on no prov- 
ocation.”* Printers, like the clery he said, “live by 
the zeal they can kindle, and the schisms they can 
create.” Accordingly, they “can never leave us in a 
state of perfect rest and union of opinion.” 

As to what might be done about it, JefiersoMs 
view was less heroic than Franklin’s. He held that 
wMle Congress had no power to put the press in a 
strait-jacket, the individual states might do so to 
some extent. It does not appear, however, that he 
would have the states go farther than to punish 
slander. And he concludes: “However, the steady 
character of our countrymen is a rock to wMch we 
may safely moor; and notwithstanding the efforts of 
the papers to disseminate early discontents, I expect 
that a just, dispassionate and steady conduct will at 
length rally to a proper system the great body of our 
country.” 

A shallow dip into the Mstory of American jour- 
nalism is enough to convince one that for a long time 
the “bear-garden scene” of Jefferson’s characteriza- 
tion held good and also that the ^fiiberty of the 
cudgel” proposed by Franklin was a practical if not 
a legal reality. 

The period of what might be called bellicc^ jour- 
nalism may be roughly put as extending from HhB 
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struggle between federalists and democrats during tbe 
beginning years of our present government to about 
ISoO, Its peak may be regarded as having been 
reached with the use for advertising his paper (the 
New York Herald) James Gordon Bennett made of 
the eudgelings he got. Although Bennett appears to 
have come through all his personal encounters without 
permanent bodily injury, and to have profited greatly 
from them as publicity material, it may be inferred 
that to newspaper men generally this seemed rather 
too risky a form of advertising to justify its adoption 
on an extensive scale. For, on the whole, the ^"'liberty 
of the cudgel” as a factor in journalism seems to have 
lost ground from about the end of Bennett’s journal- 
istic career. 

It looks as though a close study of the subject would 
reveal Bennett’s position to have had more significance 
than that of simply marking high-water in the phys- 
ical bellicosity of journalism. He seems to have been 
one of the earliest discoverers that political journalism 
is bad. After an especially disappointing experience 
in this way shortly before starting the Herald in 1834 
he declared himself through with polities. From 
about that time there seems to have gone on a slow 
but sure disentangling of journalism from party 
polities, and from alliance with any and aH other 
special organizations and interests. 

On the whole the freedom of the newspaper press 
has suffered more in America at least, from being tied 
up with special interests — ^political, business, religious, 
social or what-not — ^than from acts of government. 

Our mam contention is that although science is 
rooted more in man’s life of reason than in his life 
of feeling, while journalism is rooted more in his life 
of feeling than in his life of reason, the devotion of 
both to truths peculiar to its own domain should con- 
stitute a ground on which the two may work together 
for the common good. The pursuit and dissemina- 
tion of truth is as much the life of the newspaper 
press as it is of the research institution. Such a news- 
gathering agency as the Associated Press or the United 
Press is a research institution in a very real sense. 
A daily newspaper is essentially a collector from the 
community, and a narrator for the community, of 
information concerning the day-to-day happenings in 
the communily. It is a sort of minute book of the 
co mmuni ty’s daily life. Eegardless of the extent to 
which news proper may be submerged in matters 
which have or seem to have no relation to news, after 
all, the news is the heart of the thing. Exactly what 
'•news” is has been much debated. But whatever else 
it may be, it must include factual information ehiefiy 
about h uman life. Imagine any newspaper adopting ■ 
a policy of making every news item as "sensational” 
as possible in utter disregard of the truth. How long 


would such a paper survive? Even if its plant 
escaped wreckage at the hands of an infuriated public, 
it could not escape financial wreckage. 

The tendency to wholesale condemnation of the daily 
newspapers as "sensational” and "lying” ignores a 
great part of the most essential make-up of any given 
day’s issue. The hundred-and-one notices of things 
that have happened and are scheduled to happen at 
home and abroad, in public affairs, in society, in 
school, in church, in sport, in busiuess, in finance, in 
health, and so forth, concerning which there is no 
room for accusation of sensationalism, are forgotten 
when such condemnatory pronouncements are made. 
Except as legitimate interest is a form of sensation — 
of what is felt as contrasted with what is factually 
known — the basic substance of the newspaper is as 
true to life as is the basic substance of the most scien- 
tific treatise on human physiology or pathology, or 
on economics or sociology or politics. 

Even as touching the most vital interests, that is to 
say, the most sensation-inducing interests, we find as 
emphatic expressions of allegiance to truth from 
journalism as from any calling whatever. Joseph 
Pulitzer’s instructions to the editorial writers of the 
Evening World in connection with an election candi- 
dacy to the New York judiciary could hardly be sur- 
passed in fidelity to truth. 

I want you to go into the Maynard ease with an abso- 
lutely imprejudiced mind. We hold no briefs for or 
against Mm, as you know. I want you to get together 
all the documents in the ease. I want you to take them 
home and study them as minutely as if you were pre- 
paring yourself for an examination. I want you to re- 
gard yourself as a judicial ofSlcer, oath-bound to justice, 
and when you shall have mastered the facts and the law 
in the ease, I want you to set them forth in a four-column 
editorial that every reader of the World can easily under- 
stand. 

Did a judge from tbe bench or scientist from tbe 
laboratory ever show more intelligent and determined 
effort in behalf of truth than that? 

If the essence of journalism is the gathering and 
dissemination of truth in the form of news, and if the 
essence of science is the discovery and dissemination 
of truth concerning nature, then truth furnishes ample 
meeting ground for the two. 

A single illustration of what tMs statement means, 
practically, must suffice. The extensive, though by 
no means universal support given to science by the 
newspaper in the Scopes’ trial needs interpreting 
from two directions. Looked at journalistically it 
was a telling exMbition of that championship of free- 
dom of speech and of the press for which journalism 
has always been famous. The attitude of many of 
the papers was primarily this ; Regardless of whether 



March 16 , 1928 ] 


SCIENCE 


283 


the theory of evolution has been fully established or 
not, it is supported by a great number of incontestable 
facts and is beheved by many persons specially quali- 
fied to speak on the subject. The rank and file of the 
community are therefore entitled to have it presented 
^to them by all competent agencies , of education, 
whether the school, the press, or any other. The 
right and freedom of the general public to learn is as 
vital as is the right and freedom of individuals to 
speak. 

Then there was the genuine effort by many papers 
to get and publish data on the merits of the con- 
troversy. A considerable study by Science Service 
and by myself personally of the part the newspapers 
took in the affair suggests that scientists have not 
fully appraised the case as evidence of the possibili- 
ties there are of the usefulness journalism may have 
to science. 

And unquestionably journalism has worked coopera- 
tively with science in many other eases. This can 
not, however, blind us to the fact that in some situa- 
tions newspaper practice is diametrically opposed to 
that of science. Per instance, the apparent deliber- 
ateness with which some newspapers will publish 
almost anything about sex that is lascivious but almost 
nothing about it that is scientific, astonishes scientifi- 
cally minded people and undoubtedly tends to moral 
havoc for great numbers of people. 

At the same time it must be recognized that scien- 
tific research has as yet achieved little in the fields 
which involve human interest and welfare and hence 
emotion at its greatest intensity that is comparable in 
trustworthiness with what it has achieved in other 
fields. For instance biological investigation has en- 
larged knowledge enormously concerning those repro- 
ductive and sexual phenomena which are remote from 
immediate, personal human interest. Their manifesta- 
tion in lower organisms, plant and animal, and their 
cellular aspects in higher organisms, have received 
wonderful illumination at the hands of investigators. 
Furthermore, medical science has penetrated deeply 
into certain of these phenomena. But such of them 
as implicate with greatest intensity the lives of men 
and women in their relations with one another are 
only now beginning to have the searchlights of rigid 
investigation turned upon them. 

Hence there is ample justification for hesitancy on 
the part of teachers of the public whether in school 
or press to give adherence and general publicity to 
the fragmentary and tentative findings of science in 
these matters. AH that can be properly desired is 
that just so far as the results of investigations become 
trustworthy as evidenced by beii^ generally agreed 
upon by those devoting themseiv^ to the special in- 


quiries concerned, the essentials of the results shall 
be given adequate place in educational effort. 

What is said about scientific knowledge of repro- 
ductive and sexual phenomena, and the general dis- 
semination of such knowledge, would be essentially 
applicable to various other blocks of phenomena which 
involve mankind's interests and emotions almost if 
not quite equally closely. For instance, so much of 
economic science as deals with, or by rights should 
deal with, those phenomena which have given rise to 
the familiar dictum “self-preservation is the first law 
of life” seems to be almost as backward from the 
standpoint of scientific research as are the aspects 
referred to of reproduction and sex. And religious 
phenomena are in similar state. 

Our study to this point has brought out that the 
problem of the. relation between journalism and 
science is in large measure the problem of the relation 
between man’s life of reason and his life of emotion. 
It is thus only an aspect of the problem by which 
humankind is confronted in every major concern of 
its existence. 

ScrorcJB 

Early in this discussion the conviction was ex- 
pressed that we now have enough scientific knowledge 
of the nature of man and of the world generally to 
justify the belief that truth as newspapers conceive 
and pursue it, and truth as science conceives and 
pursues it, is sufficiently the same to constitute a 
common ground on which journalism and science 
might work together for the common good. 

Such a union of interests and efforts may be greatly 
facilitated by the broadened and deepened under- 
standing of himself man is now gaining through the 
great advices of science. 

Many sciences have contributed to this enhancement 
of man’s self-understanding. But, as should be ex- 
pected, the sciences of living nature, in which the 
sciences of man are of course included, have con- 
tributed most. 

The advances in biology particularly are bringing 
about a transformation in our conception of the origin 
and nature of living beings. The theory of evolution 
is passing into a new and radically different phase 
from those it has before passed through. This phase 
vdll concern man as he actually lives from day to day 
much more particularly than have the phases through 
which the theory has been passing during the last half 
century and more. Once the character of the new 
phase catches the newspaper eye (more properly, I 
suppose, the newspaper “nose for new^O? is a safe 
guess that one of the most spacious and inviting 
common grounds for journalism and science will have 
been discovered. 
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What is tMs groiind stated in language that might 
pass muster as journalistic science? 

First, as to the name of the theory in its new phase : 
emergent evolution has already been applied to it so 
widely, especially since C. L. Morgan^s book by that 
name, that this christening seems likely to stick. But 
it appears that the thing itself has been expounded by 
a number of biologists in quite different terminologies, 
the expounders not having been fully aware until 
recently that they were expoundmg essentially the 
same thing. Workers in widely separated subdivi- 
sions of the biological realm have come to essentially 
the same conclusion as to the general nature of the 
reinterpretation to which the phenomena of organic 
development must be subjected. H. S. Jennings has 
long championed the idea under the name ^^radieal 
expeiimentalism” ; and the small group, including C. 
M. Child and C. J. Herrick, have been whaling away 
at it for years under the name ‘^the organismie con- 
ception/^ Under essentially this caption I have 
spoken in my own peculiar way for the idea rather 
extensively during more than a decade. 

From the side of traditional philosophy the natural- 
ism of John Dewey has much in common with the 
world view implied by emergent evolution j and the 
"evolutionary naturalism” of Boy Wood Sellars is 
perhaps as close to that view as it is practicable for 
a strictly philosophical treatment of a subject to 
approach a scientific treatment of the same subject. 
Furthermore, A. WHiitehead^s theory of "organic 
mechanism,” coming from mathematical physics, is 
surely a close relative. 

Three points concerning this new phase of the evo- 
lution theory may be presumed to interest everybody 
because recognizable as likely to bear upon every- 
body’s personal well-being. 

1. Living individuals of organic nature, including 
individual men and women, boys and girls, adolescents, 
young children and just-bom babies, are going to 
loom much larger in biological science than they have 
heretofore, A period of scientiffe interest in individ- 
uals is impending. The scientific-poetic doctrine of 
nature’s great care for the species and great careless- 
ness for the individual is nearing the sunset of its 
long, somber day. 

The idea of emergence traced to its physicochemical 
foundation finds a peeuHar form of organized in- 
dividual to be indispensable, to the occurrence of 
phenomena which characterize bodies as being alive, 
or living. The conception of "living matter” as if it 
were something unindividuated or only secondarily 
individuated must be abandoned. 

This coining of the individual organism more 
prominently into the field of scientific attention will 
shift the major theoretic interest for a time at least 


from evolution in the racial and species sense to 
development in the individual sense. We may antici- 
pate that before long the present vogue in many 
aspects of modem life of the great place accorded 
the individual will be traced to its connection with 
this element in the revised theory of evolution. Under 
the caption "personality” the individual is gaining 
special prominence in education, in industry, in medi- 
cine and in social intercourse. 

2. The second point of general human interest in 
regard to "emergent evolution” may be stated with 
reference to the doctrine of the fundamental indepen- 
dence and separableness of body and mind. Fix your 
attention on the individual as growing in the sense 
of emerging through its various stages, fertilized egg, 
early and late embryo, just-bom infant, childhood, 
and the rest, and you fail to find a trace of evidence 
of such a thing as a body independent of a mind or 
a mind independent of a body. Could man’s knowl- 
edge of himself have begun with a knowledge of the 
egg and various embryonic stages of Ms individual 
development, such a theory as that of the indepen- 
dence of his body and Ms mind would never have 
occurred to Mm. 

Historically viewed all forms of the idea of mind 
as independent of body are genetically kindred to 
the numberless varieties of ghost ideas of primitive 
man. The theory of psychophysical parallelism can 
be traced to the dualism manifested in these terrific 
mental aberrations of our savage ancestors. This 
theory recognizes that man has a mind and also a 
body, but, it says, the phenomena wMch constitute 
mind and those wMeh constitute body are so different 
that they can not have any causal relation with each 
other. 

Viewed from the standpoint of common adult ex- 
perience in broad daylight tMs is an astonisMng 
theory. When it became Imked with the theory of 
man’s derivative origin revived by Darwin, the con- 
clusion was almost inevitable that while the origin 
of man’s body could be causally explained, the origin 
of his mind could not be so explained. It was first 
surmised, then dogmatically held, that since it is 
impossible to explain mind, its existence is only an 
iQusion. Hence consciousness became an epiphenome- 
non, if it exists at all; etMeal and esthetic feeling 
and action became by-products of mechanical proc- 
esses; and religion became a trait of childhood to be 
outgrown by every normal individual, and, finally, by 
the whole race. 

With the moral monstrosity of these speculations 
we are only secondarily concerned. It is their scien- 
tific monstrosity that concerns us. The most distinc- 
tive attributes of the human species as compared with 
all other species are those on the basis of wMch this 
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species has produced agencies for human betterment 
and justice, science, art and religion. Yet here is a 
group of pre-seientific speculations espoused, elabo- 
rated and defended by science, that would deny the 
reality of these attributes, or reduce them to insig- 
nificance I 

The theory of psychophysical parallelism, coupled 
with the mechanical theory of man’s origin and fun- 
damental nature, has infected man with the spiritual 
disease of misanthropy, cynicism and loss of self- 
respect. The contribution of the revised evolution 
theory to the cure of this afSiction may be counted 
as one of the best fruits of the revision. 

3. The last of the three points to be considered in 
connection with the new phase of the evolution theory 
concerns a probable shift of interest from the prob- 
lems of when and how and where man originated to 
those of what he is, conceived as a natural, , TSither 
than in any part a supernatural being. 

The conception of every individual organism as an 
emergent means that the degree of uniqueness, and 
the unifiedness wjuch characterize the human organ- 
ism, leaves no room for doubt of the objective reality 
of those attributes of man which make him a rational,- 
a social, a moral, an esthetic and a religious animal, 
nor of the adequacy of the creative power of the 
natural order to produce man with all his physical 
and his spiritual attributes. 

Man has arrived at a supremely critical stage in his 
millenniums of effort to make his positive knowledge 
of himself and of the world contribute in the highest 
measure to his own good. That stage is marked by 
the neeessily' of displacing the legendary, mythical 
and merely authoritarian knowledge which has con- 
stituted his theology by his verified and verifiable 
experiential knowledge of himself and the world, and 
of accomplishing this without impairing anything 
essential and valuable to the emotional aspect of his 
religion. 

The chief lack of ability of both science and jour- 
nalism (as of all other educational agencies) to face 
this tremendous situation is lack of preparedness to 
grapple rationally with three of man’s attributes in 
which his. emotional nature is most mightily involved. 
These attributes are his basic economic needs, his 
sexual impulsions, and his religious derires, hopes and 
fears. 

Probably the most vital spot in this whole situation 
is the perception that religion is a response to the 
natural order j that it does not depend on a super- 
natural order or even a belief in such an order, as has 
been generally supposed. Man’s belief in the super- 
natural seems to have resulted from his efforts toward 
a rational explanation of the peculiar form of his 
emotion here involved. The natural order to which 


this emotion is a response so vastly out-distances his 
factual knowledge and his scientific generalizations 
concerning it, that it is not surprising man should 
make hypotheses of the existence of bodies and powers 
quite outside of and above the natural order. 

The contention that behef in the supernatural is a 
gigantic error into which man has been led in his 
effort to find a rational basis for the peculiar type of 
emotional response foundational to religion implies a 
change of attitude toward the natural order more deep 
and wide-reaching than any he has before had to 
undergo in his whole cultural history. It surpasses 
in human significance the change of attitude neces- 
sitated by the transition from the Ptolemaic to the 
Copernican astronomy because it implicates human 
life more directly. 

Two considerations have impelled me to touch this 
ticklish subject. One is the composite nature of this 
production: My partner held, as a practical man, 
essentially the same views that I have sketched as a 
scientist. He would insist, were he with us, that once 
in the midst of such a treatment of our topic as that 
entered upon, we go through to the logical end, no 
matter how inadequately. 

But the consideration that has pushed me hardest is 
the nature of the situation itself. That situation is, 
as previously indicated, before anything else, the 
problem of man’s reaching a Evable adjustment be- 
tween bis life of emotion and his life of reason. 

If it is true that these conflicting aspects of man’s 
nature are strictly natural phenomena and that the 
theory of evolution, especially in the phase now being 
entered, is the right approach to the great human 
problems involved, then it follows that the unified 
study and treatment of man in every aspect of his 
being is fundamental We are faced with the neces- 
sity of bringing under one point of view for both 
research and practical treatment what are usually 
classed as "anthropology” and the “humanistic sci- 
ences,” medicine, hygiene, human psychology and 
education ranging themselves within these two classes. 
Scientific research is already making considerable 
headway in some of the problems belonging to these 
intensely vital and hence equally emotion-manifesting 
domains of human hfe, and it is certain to push the 
efforts with more zeal and efficiency than ever in the 
future. But science must undergo a great renewal 
of self -illumination concerning its place in human life 
and its meaning for human welfare before it can 
achieve its greatest victories in such research. 

A grave charge often made against science is that 
many of its devotees are disregardful of the sensibili- 
ties of persons who hold what the specialists know or 
believe to be erroneous ideas on points of vital human 
concern. In some instances tiiis disrt^ard has been 
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heartless, even to brutality. The psychologist who 
could tell his class to “park their souls out of doors” 
when they came to his class room, had at some time 
somehow suffered a bad twist to his mental and moral 
make-up. When and how the twisting happened, it 
may be impossible to tell exactly. But an important 
factor in it may be confidently supposed to be failure 
to recognize one of the most important differences 
between the physical sciences and the sciences of man. 
The difference referred to inheres in the different rela- 
tion held by the investigator to what is investigated. 
The physical sciences are motivated entirely in the 
gaining of knowledge of, and control over, the objects 
and processes investigated. The well-being of what 
is investigated is considered not at all by the investi- 
gator. He may exploit his experimental materials 
without let or hindrance so far as theic rights are 
concerned. 

Quite otherwise is it in the sciences of man. In all 
these, knowing and controlling the objects and proc- 
esses investigated are and must be subordinate, speak- 
ing broadly, to the wellbeing of the objects studied. 
The surgeon at the operating table may be taken to 
typify the essential relation between investigator and 
investigated in the whole group of sciences of man. 
Technical knowledge of investigator and skill of 
operator are here dedicated wholly to the purpose for 
which they primarily exist, namely, human welfare in 
the form of restoration to health of individual human 
beings. Obviously not in all these sciences can the 
objects studied become the beneficiaries of knowledge 
in such immediate personal way as in the case of the 
patient needing operative treatment. 

How, then, are the benefits to be extended? Un- 
doubtedly in many different ways, but most impor- 
tantly through the increased intelligence of the public 
concerning the knowledge gained by the researches. 

But again, how is such extension of intelligence to 
be accomplished? To illustrate, what part should 
school education play in malting people at large effec- 
tively acquainted with the established results of inves- 
tigations into the relation between the human sexes? 
What part should the newspapers play? What part 
should be taken care of in the home? 

The evidence of the intellectual decadence of New 
England, so startlingly emphasized by Dr. CatteH^s 
just-pnbhshed resume of his study of the distribution 
of scientific men in the United States, is too obvious 
in its sinister bearing on the future of our country 
to be roissed by anybody who becomes acquainted with 
the facts. Is this study to be followed up so as to 
learn what factors are responsible for the decay, 
whether it affects all aspects of New England's cul- 
tural life, whether the disease is likely to extend to 
the entire nation? Suppose science should get certain 


or highly probable answers to these questions, how is 
the truth to be so brought home to the general public 
as to make it efcective in the national life ? 

Because of the nature and complexity of the situa- 
tion, I am going to do no more than make a sugges- 
tion which, if carried out, might do much to promote 
the desired end so far as journalism and science are 
concerned. 

I suggest that the special efforts made at this meet- 
ing of the American Association toward increasing 
the dissemination of science to the public be the begin- 
ning of efforts in this direction that shall go much 
farther than anything of the sort this country has 
ever seen. 

I suggest that the symposium held yesterday on 
publicity for science be repeated, perhaps many times, 
either under the auspices of this association or some 
equally competent agency, but extended in scope so 
as to secure the joint discussion between the very 
foremost representatives of the sciences and of the 
newspapers of the almost numberless points at which 
they impinge on each other, sometimes in friendli- 
ness, but sometimes in hostility. 

Do not the indications of growing desire by news- 
papers for scientific news and opinions justify the 
belief that the time is favorable for such a move? It 
seems to me the results of the study just reported by 
the Permanent Secretary of the American Association 
of the space given by newspapers to the scientific 
proceedings of recent meetings of the association may 
be interpreted in this way. This instance by no 
means stands alone on the side of journalism itself 
in afiordiag like encouragement. Is it possible that 
journalism is more ready than science for such a move? 

We are all patriotic Americans. As men of science 
we may claim more. We may claim that our patriot- 
ism embodies knowledge of, and devotion to, the best 
ideals and traditions of Americanism. A few critics 
of America, some foreign and some of our own num- 
ber, are ssiying that American ideals as held by the 
founders of the Republic have gone by the board. I 
would like this partnership address, as I have called 
it, to be viewed as an attempt by one journalist, E. 
W. Scripps, and one scientist, myself, to join forces 
in support of the basic ideas of joxirnalism, of science, 
and of Americanism that were held by those two 
master builders of our Nation, Benjamin Franklin 

and, Thomas Jefferson, ^ _ 

Wm. E. Ritter 

Science Service, Washington, D. C., and 
University of Califoenia 


MALNUTRITION IN PLANTS 
Nutrition problems are quite as common in plant 
as they are in anima l life, and in both cases these 
problems become most evident where the living organ- 
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ism is forced to develop xmder unnatural environ- 
mental conditions. In plant life when plants are fed 
artificially, many disorders are common and recog- 
nized, and these disorders are most evident in plants 
when their culture is attempted under climatic and 
soil conditions to which they are not naturally 
adapted. The orchard industry as practiced in the 
more or less arid sections, both with and without 
irrigation, furnishes an outstanding illustration of 
this fact. In nature, orchard trees are best adapted 
to humid regions having a soil comparatively weD 
supplied with organic matter and nitrogen, and 
where the precipitation is so distributed as to cause 
the plant food in the soil to become available through 
bacterial action in about the proper amount and pro- 
portion to meet the demands of the growing plant. 
When attempts are made to grow such trees in the 
arid regions where soils are primarily not abundantly 
supplied with organic matter and nitrogen and where 
moisture must be furnished either by irrigation or 
by conservation through clean cultivation, nature’s 
influences are decidedly modified. 

Among the apparent nutritional disorders of or- 
chard trees in the arid regions the ^^disease” sometimes 
referred to as ^^roseatte,” or “small leaf,” or “die 
back,” or “mottled leaf,” or “multiple bud,” is quite 
common. Its main symptom is that large numbers 
of small leaves develop in clusters in a more or less 
roseatted arrangement on the ends of twigs. Cultural 
indications are that soil nitrogen is a contributing 
factor to this abnormal condition. The influence of 
available nitrogen on the development of some of our 
annual plants is fairly well understood. For instance, 
large supplies of soluble nitrogen when present in the 
soil during the tillering stage of wheat will cause the 
plant to set many stools, when present after the joint- 
ing stage they result in luxuriant vegetative growth 
and during the fruitation stage their tendency is to 
produce a grain high in protein. While the influence 
of nitrogen in the development of a perennial plant 
like an orchard tree is not so easily traceable, and 
therefore, not so well understood, it is only reasonable 
to suppose that such influences may be quite as evi- 
dent and prove quite as effective once it is learned 
how they may be detected. Using the “disease” re- 
ferred to as an illustration of a ease of malnutrition 
let us see what the conditions are under which it de- 
velops and the practices that have been effective in its 
control, so that a proper basis for a diagnosis may be 
established. 

This roseatted condition develops under both irri- 
gated and non-irrigated conditions in the more arid 
sections of the state of Washington where trees are 
grown under clean cultivation. When this “disease” 
which interfered so materially with the production of 


marketable fruit that it made the business unprofit- 
able, was first experienced the more radical growers 
pulled up their orchards and resorted to the produc- 
tion of other crops from which the required returns 
could be derived. The more conservative orchardist 
left his trees but attempted to grow a crop between 
the rows. Alfalfa was known to be well adapted and 
it was introduced- This crop not only proved fairly 
profitable, but to the grower’s surprise the orchard 
trees took on a deeper green foliage, made a more 
luxuriant leaf and wood growth and the roseatted 
condition rapidly disappeared. The natural effect of 
this beneficial influence on the trees was that not only 
alfalfa but other legumes were rapidly introduced in 
the growing orchards so that now there is little clean 
cultivation practiced where the irrigation water supply 
is adequate to make intercroppmg possible. The first 
reaction from such results might well lead to the con- 
clusion that the beneficial effect of legumes in this 
relationship is traceable to their nitrogen fixing power 
and this is justifiable on the basis that most of the 
irrigated soils are, even in their virgin state, not over 
well supplied with nitrogen. Where intercropping 
with legumes was considered impracticable due to 
prejudice or to the lack of suffcient irrigation water, * 
it was concluded, and reasonably so, that the same 
benefits could be derived if the trees were supplied 
with a readily available nitrogen fertilizer. In actual 
practice, however, this did not follow because it 
proved that the beneficial results produced by the 
legume could not always be duplicated in that way. 
Furthermore, roseatted trees were not always asso- 
ciated with nitrogen deficiency in the soil, because in 
a few cases trees growing in hog lots where there was 
every evidence of an adequate nitrogen supply also 
developed the “disease.” Animal manures, on the 
other hand, when applied to roseatted orchards in 
liberal amounts were just as effective in overcoming 
this nutrition problem as were legumes. 

Although these apparent inconsistencies may be 
diff cult of complete explanation on the basis of actual 
controlled experimental work, it is reasonable to con- 
clude that the form in which the nitrogen is applied 
and the time at which ihe application is made is a 
very important factor. In the orchard sections of 
the State of Washington it is not uncommon to have 
long periods of comparatively warm weather and con- 
siderable rainfall after the trees have reached their 
dormant state in the fall. This warm weather and 
the optimum soil moisture supply promote nitrifying 
bacterial activity with the result that in clean culti- 
vated soils where there is no vegetative growth to 
utilize the nitrogen so made available, large amounts 
of nitrogen frequently accumulate in the autumn 
season. Where the succeeding winter precipitation 
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is not sufficient to canse the accumulated nitrates 
to be leached into the drainage system, a condition 
that prevails in most irrigated sections, a compara- 
tively large amount of available nitrogen will be 
present in the soil and ready to function as soon as 
the growing season begins in the spring. Such sup- 
plies of available soil nitrogen are not possible in 
the humid climates naturally adapted to tree growth 
and it is only reasonable to suppose that this abnormal 
food supply in the spring will produce abnomalities 
in tree development. 

liberal supplies of available soil nitrogen axe con- 
ducive to excessive vegetative growth and in the ease 
of trees nitrates, present in large amounts in the very 
early spring, may serve as a stimulant for the develop- 
ment of a large number of buds and leaves. When 
later in the season this supply of nitrates is exhausted 
as is likely to be the case with these soils, which are 
at best not abundantly supplied with total nitrogen, 
there is no corresponding twig growth and elongation. 
The result is that the leaves are left in a light green 
colored, partly developed state, grouped close together 
near the ends of branches. The use of a nitrogen 
fertilizer, instead of overcoming this condition, as 
was at one time supposed, may even aggravate it if 
the appHeation is made at the wrong time of the year. 
Surely it would seem illogical under such conditions 
to make heavy applications of readily available 
nitrogen fertilizers in the late fall, winter or early 
spring. 

In orchards where legumes are grown to supply the 
nitrogen, the situation is different. The conditions 
that are conducive to the bacterial activity essential 
for nitrogen fixation by legumes and for the decay of 
soil organic matter necessary to release nitrogen for 
plant use, are the same conditions that promote best 
tree growth. There should be little danger, therefore, 
of the accumulation of an abnormal supply of avail- 
able nitrogen, under conditions where that element of 
plant food is supplied by legumes or by slow acting 
oiganic fertilizers. That this is home out where 
legumes are grown has been shown and it is also 
known that the roseatted condition does not develop 
but can be overcome when animal manures are used 
to supply the nitrogen. The property of manure to 
supply regular and normal amounts of available 
nitrogen in the proportion that the growing plant 
demands them has caused this fertilizer to become 
known as being "fool proof.” When plants are fed 
with artificially prepared fertilizers of high availabil- 
ity an attempt should be made to apply such fertiliz- 
ers at the time and in the proportion that they are 
required if best results are to be obtained, and this 
is specially true where perennial plants are grown 
and when the qualiiy of the product is a f actqr. If 


these relationships are once properly understood many 
malnutrition problems can be controlled and commer- 
cial fertilizers may be used to exert influences on 
yield and quality never before credited to or claimed 
for animal manures. 

P. J. SlEVERS 

State College op Washington, 

Pullman 


SCIENTIFIC EVENTS 

BUDGET OF THE BUREAU OF CHEMISTRY 
AND THE BUREAU OF BIOLOGICAL 
SURVEY 

The budget of the U. S. Department of Agriculture 
for the fiscal year 1929 (see Science, LX VII, page 
186), which has been transmitted to> congress by the 
president, includes the following recommendations for 
the work of the Bureau of Chemistry and Soils and 
for the Bureau of the Biological Survey: 

Bureau of Chemistry and SoilSj $1,244,963, which in- 
cludes increases of $15,000 for studying methods for di- 
versifying products made from sugar-cane and originating 
new products; $10,000 for food research, including a 
study of the deterioration of foods due to micro-organisms, 
chemical agencies, etc. ; $10,000 for a study of the com- 
mercial utilization of citrus fruits, pomegranates, avo- 
cados, pears, prunes and other fruits; $10,053 for ex- 
periments and demonstrations in proper methods of 
removing and curing hides and skins, and study of little- 
used native tanning material and of foreign taunin-bear- 
ing plants; $5,000 for fundamental investigation of the 
chemical properties and utilization of lignin; $3,000 for 
extension of studies on the composition and utilization 
of vegetable oils and fats; $10,000 for investigating the 
possibilities of utilizing sweet-potato culls for the produc- 
tion of starch and conversion products; $10,000 for the 
development of new insecticides and fungicides; $10,000 
for enlargement of research work on the causes and meth- 
ods of control of farm fires; $5,000 for inangurating 
studies of new processes and equipment for the production 
of naval stores, in cooperation with producers and the 
Forest Service, as well as a study of the adaptability of 
naval stores for various uses; $5,000 for expanding the 
work necessary to properly coordinate the chemical in- 
vestigation of soils with the classification and mapping 
of soil iypes; $6,060 for investigation of methods of pro- 
ducing nitrogen fertilizer; $5,000 for a study of the pro- 
duction of phosphoric acid in a more desirable form than 
acid phosphates, and for potash investigations ; $6,000 for 
bringing up to date the soil-survey map drafting work; 
$9,485 for studying the causes and developing methods 
for remedying destructive soil erosion; $4,650 for further 
crop experiments with air-derived nitrogen and other con- 
centrated fertilizers; $2,350 for soil fertility and fer- 
tilizer studies on sugar-cane soils in Louidana, Florida 
and other sonthern states, and $3,360 for additional edi- 
torial assistance and other general administrative work. 

Bureau of Biological Survey, $1,078,500, which includes 
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increases of $1,480 to providO for additional cl-erieal as- 
sistance in the general administrative work of tke bureau; 
$2,500 for laboratory and field work on tbe perfection of 
rodent and predatory animal poisons; $6,000 for extension 
of tbe campaign for tbe destruction of injurious rodents; 
$10,000 for predatory animal control operations; $3,500 
for researches on tbe food babits of water-fowl; $8,000 
for extending tbe study of food babits, diseases and para- 
sites of game animals, fur-bearing and predatory ani- 
mals; $5,000 for tbe employment of additional game 
wardens, and $14,000 for administrative expenses in con- 
nection with tbe acquisition of land for tbe upper Mis- 
sissippi River wild-life and fisb refuge. There is an ap- 
parent decrease of $3,000 in tbe item for maintenance of 
mammal and bird reservations, but, due to tbe release of 
$18,000 provided in 1928 for fencing on tbe Wind Cave 
Game Preserve in South Bakota, there is actually $15,000 
additional available for other work, as follows: $600 for 
minor construction work on tbe Big I^e Bird Reserva- 
tion, Arkansas; $3,000 for work incident to tbe disposal 
of surplus animals in big-game preserves; $7,230 for tbe 
construction of various buildings and shelters and for 
necessary implements at big-game preserves; $1,000 for 
water development work on tbe Wind Cave Game Pre- 
serve; $900 for fencing at Bully’s Hill Game Preserve, 
North Dakota, and $2,270 for care and maintenance of 
lands donated to tbe government by tbe Izaak Walton 
League as an addition to the winter elk refuge in 
Wyoming. A decrease of $4,000 is made in tbe fund for 
tbe purchase of land for the upper Mississippi River wild- 
life and fisb refuge, tbe balances from prior appropria- 
tions being sufficient, under present purchase limitations, 
to take care of payments under contractual obligations 
during tbe fiscal year 1929. 

THE GIANNINI FOUNDATION OF THE 
UNIVERSITY OF CALIFORNIA 

FoRHAii tender of a gift of $1,500,000, to be de- 
voted to the study of agricultural economics, has been 
made to the regents of the University of California 
by Bancitaly Corporation, “in tribute to A. P. Gian- 
nini, of San Francisco, and to be named after him.” 
As already recorded in Soiencte, one third of the 
gift is to be used for the construction of a building 
for the College of Agriculture, to house the works of 
the Giannini Foundation, and $1,000,000 to be used 
as an endowment for the foundation. 

In making the announcement. President W. W. 
Campbell, of the University of California, said in 
part: 

As a result of Mr. Giaunim’s feeling, expressed to me 
some months ago, that be wanted to do something for tbe 
agriculturists of tbe state, that it is tbe veiy opposite of 
bis philosophy of life that a man be rich at tbe time of 
bis death and that be wanted to do something through tbe 
University of California for the farmers of California, 
conferences have been held since that time getting these 
ideas clarified; and Mr. Giannini has dtecided to extend 
to the r^nts of the Universily of CSalifomiia a gift of 


a million and a half dollars to establish and support a 
foundation of agricultural economics. Of course I shall 
recommend that it be designated as the Giannini Founda- 
tion of Agricultural Economies, although neither Mr. 
Giannini nor any of his friends have made any such siug- 
gestion. 

My recommendation that we complete the agricultural 
college group of buildings now consisting of Agricultural 
Hall and Hilgard Hall by the construction of a counter- 
part of Hilgard Hall, the three buildings to enclose the 
agricultural quadrangle on as many sides, part of the 
building to accommodate the activity in agricultural 
economies, met his approval. This will call for approxi- 
mately half a million dollars. 

Tbe activities of tbe foundation are to be embraced by 
tbe great field of agricultural economics, and relate to 
such subjects as: (u) tbe economic consideration of in- 
creased production, wbieb results from improved seed 
grains, improved nursery stock, improved livestock, im- 
proved methods of farming, all these brought about 
largely through researches conducted by colleges of agri- 
culture, and from the use of improved farm machinery; (5 ) 
the economic consequences of overproduction and under- 
production arising from unusually favorable seasons or 
unusually unfavorable seasons as to weather and other 
conditions in the nations producing the agricultural prod- 
uct concerned, such as grains, cotton, etc.; (c) relaiaons 
between conditions existing in the farming industry and 
the general economic conditions prevailing in the nation 
and internationally; (d) the methods and problems of 
disposing of farm products in the markets of the world 
on terms or conditions giving the Tnasimn-m degree of 
satisfaction to the growers; (e) the economic questions 
which concern the inifividual farmer and the members of 
his family, and affect their living conditions, and so on. 

It may be assumed that the Giannini Foundation of Agri- 
cultural Economics will be privileged to produce results 
of enormous value to the agricultural industry in Cali- 
fornia, not only in the years and decades immediately 
ahead but as a continuing foundation in perpetuity. 

The offer of the gift was aeeompanied by a check 
for $25,000; this is to be followed by another for 
$475,000 within two months, and the remaining $1,- 
000,000 to be made available as it is needed. 

PRESENTATION OF THE CHARLES P. DALY 
GOLD MEDAL TO PROFESSOR 
ALOIS MUSIL 

On the evening of February 21, at a meeting of 
the American Geographical Society of New York, the 
Charles P. DaJy gold medal of the society was pre- 
sented to Professor Alois Musil, of Charles University, 
Prague, in recognition of a lifetime devoted to ex- 
plorations in northern Arabia and Mesopotamia and 
to historical researches relating to ibis part of the 
world. After the ceremony, Professor Musil delivered 
a lecture entitled “Desert life in Northern Arabia ” 
We have received from the American Gec^apMeal 
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Society the follomng aecount of Professor Musil’s 
work; 

Professor Mnsil is now recognized as the foremost liv- 
ing anthority on the topography, history and folklore of 
the desert tracts lying between the settlements of Pales- 
tine and Syria on the west, the Tigris on the east, and the 
oases of Nejd on the south. Since 1896 he has spent 
many seasons in the field in the course of journeys on 
caimel-back covering a total distance of no less than 
13,000 miles. An extremely close observer, Professor 
Musil has recorded on his maps detailed topographic fea- 
tures and place-names over broad districts previously 
whoUy unexplored. By comparing the results of his field 
work with the ancient documentary sources, he has been 
able to reconstruct the probable course of historical 
events that have hitherto proved enigmas to students of 
the Old Testament, and to Assyriologists, classicists and 
Arabieists. His most sensational discovery was made in 
1898 on the edge of the desert east of the Bead Sea. 
Here he found the Kuseyr ^Amra, well-preserved ruins of 
a summer residence built by the Omayyad caliph Walid 
H in the eighth century of our era. The interior wails 
of this structure were decorated with paintings illustrat- 
ing the adventures of the caliph in the hunting field and 
with portraits of the fallen rulers of the various coun- 
tries which had been brought under Moslem subjection — 
among them one of Boderick, the last Visigothic king of 
Spain. Prom the geographical point of view Professor 
Muslims most striking work was the determination of the 
position of the main watershed of northern Arabia and 
the exploration of the fringes of the Nefud, or great sand 
waste that lies between Nejd and the Hamad steppes 
(sometimes called the Syrian desert). Professor Musil 
also traced the lower course of the Elver Tharthar, iu the 
interior of Mesopotamia, to its outlet in an unexplored 
salt lake on the floor of a depression fifty meters below 
sea-level. Reports of this stream may have given rise 
to the classical legend of Tartarus, river of the under- 
world. 

Professor Musil has made an extremely important contri- 
bution to our knowledge of Bedouin folklore. Accepted 
as a member of the Bwala tribe, on equal terms with their 
head chief, he was enabled to study the life of these 
nomads in its minutest details. He records, translates and 
explains several hundred of their songs in his volume, 
**The Manners and Customs of the Rwala Bedouins.’^ 

The results of Professor Muslims researches prior to 
1908 were publi^ed in two great series by the Vienna 
Academy of Science; **Kusejr *Amra^^ (in 2 volumes) 
and '^Arabia Petraea^’ (in 4 volumes) 5 the latter is ac- 
companied by a map of Arabia Petraea on the scale of 
1 : 500,000. His field work of 1908-1915 is described in 
a series of six volumes, the publication of which by the 
American Geographical Society has been made possible 
through the generosity of Charles R. Crane, Esq. Five 
of these six volumes are devoted to ihe narratives of the 
explorer’s itineraries and to historical essays on the 
various regions visited. Three volumes are now in print 
('^The Korthem Hegfiz,^’ 1926; ‘^Arabia Beserta,^’ 
1927, and *^The Middle Euphrates,” 1927). Two more 
wEl be published in the course of 1928 (^^Palmyrena^’ 


and '^Korthem Negd”), and the sixth volume of the 
series (^^The Manners and Customs of the Rwala 
Bedouin”) will also appear before the close of the 
present year. Forming an integral part of this series are 
three maps: The Northern Heg^z, 1 ; 500,000; Northern 
Arabia, in four sheets, 1 : 1,000,000, and Southern Meso- 
potamia, 1 : 1,000,000, 

NATIONAL RESEARCH FELLOWSHIPS IN 
THE BIOLOGICAL SCIENCES 
The Board of National Research Fellowships in the 
Biological Sciences met on February 10 and 11 and 
made the following awards for the year 1928-29 : 

Beappomtments 
Kenneth Cole — ^Biophysics 
Robert Emerson — ^Botany 
M. B. Linford — ^Botany 
Louis W. Max — Psychology 
G. G. Piucus — Zoology 
Jack Schultz — ^Zoology 

R. H. Wallace — ^Botany 

New Appomtments 
F. M. Carpenter — ^Zoology 
F. E. Clements — Anthropology 

S. H. Emerson — ^Botany 
Eileen W. Erlanson — ^Botany 
day G. Huff — ^Zoology 

O. F. Jacobseu' — ^Psychology 
B. A. Johansen — ^Botany 

P. A. Readio — ^Zoology 
B. C. Smith — Zoology 

M. T. Sonuebom — ^Zoology 
R. 0. Tryon — ^Pj^chology 

The second meeting of the board for further ap- 
pointments for 1928-29 will he held tlie latter part of 
May, and applications for consideration at that time 
are requested by April 15. The necessary forms and 
information for making application may be secured 
from the Secretary, Board of National Research Fel- 
lowships in the Biological Sciences, National Research 
Council, Washington, D. C. 

Feahk R. Lillie, Chairman, 
Board of National Research Fellowships 
in the Biological Sciences 


SCIENTIFIC NOTES AND NEWS 

Ik recognition of Ms research work in the field of 
catalysis, the Nichols medal was formally awarded to 
Dr. Hugh Stott Taylor, Bavid B. Jones research pro- 
fessor of chemistry at Princeton University, on March 
9. The presentation of the medal followed a dinner 
at the Chemists’ Club, given by the New York section 
of the American Electrochemical Society, the Society 
of Chemical Industry and the Societe de CMmie In- 
dustrielle. After speeches by Dean James Kendall, 
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of New York University, and Professor Wilder D. 
Bancroft, of Cornell University. Professor Arthnr W. 
Thomas, of Columbia University, chairman of the 
jury of award, presented the medal to Professor Tay- 
lor, who then described his work on catalysis. 

The Messel Medal of the British Society of Chem- 
ical Industry has been awarded to Dr. R. A. Millikan, 
director of the Norman Bridge laboratory at the Cali- 
fornia Institute of Technology, in recognition of his 
achievement in measuring the electrostatic charge of 
the electron. 

Professor W. H. Wright, astronomer of the lick 
Observatory, has been appointed George Darwin lec- 
turer for 1928 of the Royal Astronomical Society. 
The lecture will be delivered in June, and will prob- 
ably deal with the photography of the planets with 
different color filters. 

Dr. Lawrence J. Henderson, professor of bio- 
logical chemistry at Harvard University, is giving the 
Silliman lectures for 1928 at Yale University on 
"Blood : A Study in General Physiology.” The course 
will consist of six lectures, is given on Mondays, 
Wednesdays and Fridays, from March 12 to 23, in- 
clusive. 

Dr. Otartztjn, curator of the Anthropological Mu- 
seum, Santiago> Chile, has been awarded the gold 
medal of the University of Wurzburg. 

Dr. Paul Flechsig, professor of psychiatry at the 
University of Leipzig, has been elected an honorary 
member of the Psycho-Neurological Academy of Len- 
ingrad. 

The rank of officer of the Legion of Honor has been 
conferred on Dr. Pierre Fredet, a well-known Paris 
surgeon and senior medical officer of the Paris, Lyons 
and Mediterranean Railway; Dr. Loeper, professor of 
therapeutics in the Paris faculty of medicine; Dr. 
Abadie, professor of nervous and mental diseases at 
Bordeaux, and Professor Leon Blum, of Strasbourg. 

Professor Clemens Pirquet, of Vienna, has been 
elected president of the International Union of Child 
Welfare in succession to the Duke of AthoU. 

Professor William H. Welch, of the Johns Hop- 
kins University, has been appointed a member of the 
Baltimore Revision Commission. The commission will 
consider the revision or amendment of the City Char- 
ter and the City Code. 

Dr. Elliott C. Cutler, of Cleveland, has been 
elected to succeed Dr. Montrose Burrows as chairman 
of the committee on the protection of medical research 
of the American Medical Association. 

Dr. Richard P. Strong, professor of tropical medi- 
cine at the Harvard Medical School, was guest of 


honor at a dinner given by the Harvard Union on 
March 1, where he exhibited moving pictures taken 
last year in Africa on an expedition under the aus- 
pices of the Medical School of Harvard University. 

Stanley P. Young, of Colorado, has been ap- 
pointed head of the division of economic investiga- 
tions of the U. S. Bureau of Biological Survey, in 
charge of the department’s rodent and predatory- 
animal control operations. He sneceeds Dr. A. K. 
Fisher. 

Dr. Oliver Bowles, formerly supervising engineer 
of the Non-metallic Minerals Experiment Station of 
the U. S. Bnreau of Mines at New Brunswick, N. J., 
has been transferred to the economics branch of the 
bureau to be chief of a new structural materials sec- 
tion, having charge of economic studies in the major 
non-metallic minerals and their products. 

William L. Haltqm has been appointed curator of 
the Alabama Museum of Natural History, to succeed 
H. E. Wheeler, resigned. 

Professor Richard R. Fensea is spending his 
sabbatical year from the New York State College of 
Forestry as forester for the Massachusetts Forestry 
Association. 

Raymond L. Ditmars, curator of reptiles at the New 
York Zoological Park, sailed for Honduras on March 
6, where he will collect poisonous snakes for the pro- 
duction of serum. 

Gregory MDlson, explorer and author, sailed from 
New Orleans on February 7, at the head of an expe- 
dition being sent out by the Museum of the American 
Indian, of New York, to search for evidences of 
Mayan civilization. 

Professor J. E. Hoffmeister, of the University of 
Rochester, and Professor H. S. Ladd, of the Univer- 
sity of Virginia, will sail early in April for the South 
Pacific to continue geological field work begun in 
1926. Professor Hoffmeister is studying the geology 
and paleontology of certain islands in the Tonga 
Group, while Professor Ladd is carrying on similar 
work in Fiji. They will return about the middle of 
September. The work is being done under the aus- 
pices of the Bernice P. Bishop Museum of Honolulu. 

Dr. Stanley Cobb, Bullard professor of neuro- 
pathology at the Harvard Medical School, is on leave 
of absence for the second half of the current academic 
year and will go to Munich to work in neuropathology 
and psychiatry. 

After nine months’ absence in Africa, L. W. Kep- 
hart and R. L. Piemeisel, plant explorers of the U. S. 
Department of Agriculture, have returned with more 
than 160 lots of seed of different grasses and forage 
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plants and 400 specimens of other plant life. It is 
hoped that some additions to the pasture ^d meadow 
forage of the United States will result from this ex- 
pedition. 

Miss Mart Proctor, the astronomical author, ar- 
rived in New York on March 6 for an American lec- 
ture tour during which she hopes to raise money for 
the construction, probably in southern California, of 
the world^s largest astronomical telescope. 

Dr. Nils G. Horner, of Uppsala, Sweden, Seandi- 
navian-American fellow, has spent the fall and winter 
as a visitor in the department of geology at Harvard 
University. He has recently been appointed a fellow 
of the Idljewalch fund of Uppsala University, which 
will enable him to make a geological excursion in 
Western United States beginning about March 15. 

The first lectures under the William Sydney Thayer 
and Susan Read Thayer lectureship in clinical medi- 
cine at the Johns Hopkins University School of Medi- 
cine will be delivered by Sir Humphry Rolleston, 
Regius professor of physic in the University of Cam- 
bridge, England, on March 20 and 21. The titles of 
the lectures are "Hereditary and Familial Diseases of 
the Blood Forming Organs^^ and "Diseases Peculiar to 
Certain Races.” 

Db. George Barger, professor of medical chemistry 
at the University of Edinburgh and non-resident lec- 
turer in chemistry at Cornell University during the 
present semester, will give three Dohme lectures at 
the Johns Hopkins University early in May. 

The annual William Lowell Putnam memorial lec- 
ture will be delivered on March 21 by Professor Con- 
stantin Caratheodory, of the University of Mnnirlij 
who will speak on "Selected Problems in the Calculus 
of Yaiiations.” 

Processor Albert Einstein, of the University of 
Berlin, will deliver the inaugural lecture of a first 
course of international university extension lectures, 
to b^in at Davos on March 18, The object of the in- 
stitution is to enable students in delicate health, to 
continue their studies in the Alps. 

The thirteenth Guthne lecture of the British Phys- 
ical Society was given by Sir Joseph Thomson, P.R.S., 
on "Electrodeless Discharge through Gases,” on March 
9, at the Imperial College of Science and Technology, 

The College of Physicians of Philadelphia will com- 
memorate on March 22 the tercentenary of William 
Harveys discovery of the circulation of the blood. 
Addresses will be delivered by Sir Humphry Rolles- 
ton, of Cambridge, England, and Professor J. J. R. 
Maeleod, of Toronto. There will also be an exhi- 
bition of Harveyana. 


On February 29 the central Pennsylvania section of 
the American Chemical Society celebrated the one 
hundredth anniversary of the birth of Dr. Evan Pugh, 
well-known agricultural chemist and the first president 
of the Pennsylvania State College. Dr. Erwin W. 
Runkle, college historian, gave the principal address 
entitled "Evan Pugh — Teacher, Scientist, President.” 

The bridge over the Arthur Kill between Elizabeth, 
NT. J., and Howland Hook, S. I., will be named in 
honor of the late General George W, Goethals, under 
the terms of a resolution recently passed by the Port 
of New York Authority. 

Dr. Sajuuel A. Matthews, professor and head of 
the department of physiology, therapeutics and phar- 
macology at Loyola University School of Medicine, 
Chicago, died on February 19. 

Db. M, G. Schlapp, professor of neuropathology at 
the New York Postgraduate Medical School, died on 
March 5, at the age of fifty-eight years. 

Dr. Robert Abbe, associate in surgery at the Col- 
lege of Physicians and Surgeons, Columbia University, 
died on March 7, aged seventy-seven years. 

Professor Ludwig Milch, director of the Institute 
of Mineralogy and Petrology at the University of 
Breslau, died on January 5, aged sixty years. 

The United States Civil Service Commission an- 
nounces open competitive examinations for the posi- 
tions of associate aquatic biologist, and assistant 
aquatic biologist, at entrance salaries of $3,000 and 
$2,400 per annum, to be held not later than March 27, 
1928. Two vacancies in the position of assistant 
aquatic biologist, for duty at Fairport, Iowa, and 
Ann Arbor, Mich., and vacancies occurring through- 
out the United States in these positions or in positions 
requiring similar qualifications, will be filled from 
these examinations, unless it is found in the interest 
of the service to fill any vacancy by reinstatement, 
transfer or promotion. The subjects to be considered 
are (1) education, training and experience, weight 70 ; 
(2) writings (publications or thesis, to be filled with 
application), -weight 30. The ratings on the first sub- 
ject will be based upon competitors’ sworn statements 
in their applications and upon corroborative evidence. 

The two hundred and twentieth meeting of the 
Washington Academy of Sciences was held in the 
auditorium of the National Museum on March 15. 
The program consisted of a moving picture entitled 
"Mechanics of the Brain,” prepared by Professor 
Ivan P. Pavlov, director of the physiological labora- 
tories in the Russian Academy of Sciences. The pic- 
ture presented a series of experiments on children 
and animals chosen to illustrate the mechanism of 
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their reactions to various external stimuli. Especial 
attention is paid to the development of ^'conditioned 
reflexes,” which has been one of the principal subjects 
studied by Professor Pavlov and his collaborators. 
This film was exhibited through the courtesy of the 
American Society for Cultural Relations with Russia. 

A SERIES of four addresses on the general subject 
“The Measurement of Mankind” is being delivered 
under the auspices of the Minnesota chapter of the 
Society of the Sigma Xi. These lectures are as fol- . 
lows : February 16, “The Measurement of Man in the 
Mass,” Professor J. Arthur Harris; March 7, “Body 
Growth in Infancy and Childhood,” Professor R. E. 
Scammon; March 28, “Normal and Abnormal Human 
Types,” Professor C. M. Jackson, and April 18, “Men- 
tal Development in Relation to Physical Development 
and Types,” Professor D. G. Paterson. 

Dr. Joseph Eugene Rowe, professor and head of 
the department of mathematics and director of exten- 
sion in the Collie of William and Mary, has been 
granted two sets of letters patent on the trinometer 
and associated instruments. The first of these consists 
of nine claims on the trinometer, which is an instru- 
ment that makes possible the mechanical solution of 
triangles and the finding of their areas by simple 
means. The second patent consists of improvements 
on the original instrument and extends it to the solu- 
tion of quadrilaterals and other polygons. 

The polar ship Morrissey, with Captain R. A. 
Bartlett in command, sailed north on March 4 from 
Balboa, bound for the Aleutian Islands and Northern 
Siberia, by way of Seattle, to search for post-glacial 
mummies and explore little-known lands. The Mor- 
rissey arrived at Balboa from New York on February 
29. The present expedition is headed by Dr. Frank 
Chapman and includes five others. 

The Field Museum of Natural History, in Chicago, 
has arranged an exhibition showing the results of five 
recent zoological expeditions. These are the Chicago 
Daily i7eif?s-Field Museum Abyssinian expedition, the 
Marshall Field Brazilian expedition, the James Simp- 
son Roosevelt Asiatic expedition, the John Borden- 
Field Museum Alaska Arctic expedition and the Con- 
over-Everard African expedition. 

At a meeting of the directors of the Guggenheim 
Medal’ Fund at the offices of the Guggenheim Foun- 
dation for the Promotion of Aviation the following 
officers were elected; Elmer A. Sperry, president; 
Edward P. Warner, assistant secretary of the Navy 
in chaige of aeronautics, nice-presideni, and Alfred 
D. Flinn, secretary of the United Engineering So- 
cieties, secretary and treasurer. The fund was estab- 
lished to award from time to time a gold medal to 
“that person who performs some notable achievement 


tending to the advancement of aeronautics.” The 
rules require that the names of the recipients must 
be under consideration at least a year before the award 
is made. 

A MARINE zoological laboratory and summer camp 
on the Isles of Shoals will be a project of the depart- 
ment of zoology of the University of New Hampshire 
this summer, according to Professor C. Lloyd Jackson, 
head of the department. Thill credit at the camp may 
be received for either graduate or undergraduate work, 
since, in addition to research work, fuU ^courses will be 
offered in ecology, systematic zoology, comparative 
anatomy and embryology. 

The National Park Service has announced that the 
Yosemite School of Field Natural History wijl open 
on June 25 for its fourth season, as a summer school 
for the training of naturalists, nature guides and 
teachers of natural history. The Yosemite Museum is 
headquarters for the school. The work was originated 
by the California Fish and Game Commission and is 
also participated in by the Yosemite Natural History 
Association. There are seven members of the staff, 
including A. F. Hall, chief naturalist; C. P. Russell, 
park naturalist, and H. C. Bryant, director of the 
school and nature guide. 

A 

A GIFT of $5,000,000 has been made from the Laura 
Spelman Rockefeller Memorial to the Great Smoky 
Mountain National Park fund. The sum of $4,913,000 
has already been raised by subscription and by ap- 
propriations of the North Carolina and Tennessee 
legislatures. The Rockefeller gift brings the total 
almost to $10,000,000, which, it is believed, is more 
than enough to purchase the land for the park. The 
park will lie partly in Tennessee and partly in North 
Carolina. It will be some 700 square miles in area 
and will take in almost all the Smoky Mountain terri- 
tory. 

The State of Rio de Janeiro, Brazil, has announced 
the offer of a prize of approximately $1,200 to a sci- 
entific man, either Brazilian or foreign, who prior to 
December 31, 1928, determines in an accurate and 
scientific manner the etiology of sugar cane mosmc 
and an effective method of combatting it, and presents 
the best thesis on this subject, this thesis to be pub- 
lished for the use of the public. Further information 
can be had from Dr. Enrico Teixeira Leite, director, 
Institute Fomento e Economia Agricola, Ministerio da 
Agriculture, Rio de Janeiro, Brazil. 

According to the Journal of the American Medical 
Association a bill, authorizing the maintenance of the 
Gorges Memorial Laboratory on the Isthmim of 
Panama and providing that $^,000 annually he paid 
to the Gorges Memorial Institute of Tropical and 
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Preventive Medicine, Ine., for the operation of the 
laboratory, has been approved by the committee on 
foreign affairs of the House of Representatives on 
condition that it be constructed within five years; that 
each of the Latin American governments be invited 
to contribute annually toward its maintenance, and 
that the United States be represented permanently on 
the board directing the administration of the labora- 
tory, while the Latin American governments con- 
tributing have the privilege of being represented on 
the board. 

Cbeation of the "Textile Alliance Foundation’^ to 
administer a fund of approximately $1,500,000, accu- 
mulated during the world war, for educational re- 
search in the development of the textile industry, 
would be provided in a bill introduced by Representa- 
tive Merritt, of Stamford, Conn. The bill was re- 
ferred to the house committee on interstate and for- 
eign commerce. 

The valuable collections of fungi collected by the 
late Curtis G. Lloyd, who died a year ago, will prob- 
ably go to the Smithsonian Institution, because the 
trustees in Cincinnati are unable to properly care for 
it The Central Trust Company has filed suit to end 
ife trusteeship and obtain authorization to give the 
Lloyd collection to the institution. 

Be. WhiLAed Rouse Jillsok, state geologist of 
Kentucky, announces the passage through the legis- 
lature and approval by the governor of Kentucky of 
an emergency appropriation bill of $34,000. This 
sum is immediately available for all general adminis- 
trative purposes of the Kentucky Geological Survey, 
The annual appropriation of the Kentucky Geologi- 
cal Survey is $90,000, to which sum this appropriation 
has been added this year. 

Under the will of the late Dr. W. Gilman Thomp- 
son, a former president of the New York Botanical 
Garden, the garden is to receive the sum of $5,000. 

Annotjnceheot is made that subscriptions to the 
Charles Sprague Sargent Fund for the endowment 
of the Arnold Arboretum now amount to $793,307, or 
nearly three fourths of the $1,000,000 goal. 

The United States Shellac Lnporters’ Association 
has founded a research fellowship in sheHae, known 
as the Shellac Research Bureau, at the Brooklyn Poly- 
technic Institute. The work is to be done under the 
direction of J. C, Olsen and W. F. Whitmore. 

Oxford Untsteesitv has authorized the expenditure 
from the government grant of a sum not exceeding 
£2,800 on an addition to the department of chemistry 
at the University Museum so as to provide an ad- 
ditional workshop on the ground floor and a research 
laboratory on the flrst floor. 


Be. R. M. Appert, who recently died at San Remo 
at the age of sixty-five years, has bequeathed the 
Pasteur Institute of Paris a sum of 2,000,000 francs. 

Anothee addition to the University of Chicago’s 
medical center on the Midway has been made public 
by President Max Mason, who announced that an ar- 
rangement had been made by which the Home for 
Restitute Crippled Children will transfer its main 
hospital to the south side, where new buildings pro- 
viding one hundred beds will be in operation by the 
summer of 1929 as one of the series of university 
clinics. A part of the program is made possible 
through a gift to the home of $300,000 by Mrs. Eliza- 
beth S. McElwee for the erection and equipment of 
one of the buildings. Another gift of $300,000, made 
by Mrs. Gertrude Bunn Hicks to the university last 
September for an orthopedic hospital, is to be used 
for the erection of the other division of the building 
to house the home. 

A SPECIAL clinic and laboratory has been opened by 
New York University at the new Sydenham Hospital. 
The clinie is designed to study exclusively eases of 
asthma, eczema, hives, hay fever and other allergic 
diseases of children from infancy up to puberty. It 
was made possible by the gift of $30,000 by a friend 
of the university. Adequate hospital and laboratory 
facilities have been arranged for an intensive study of 
these diseases. Br. Bret Ratner, of the New York 
University and Bellevue Hospital Medical College 
staff, who will direct the work of the clinic, began bis 
investigations several years ago in the physiology 
department of the late Professor Holmes C. Jackson 
when an initial gift of $15,000 for research in this 
field was given the university by the same donor. The 
experimental work involving tests on animals will 
continue to be done in the university laboratories. 
The clinie which will be open for patients immediately 
will be under Br. Ratner and a special staff. 

The medical school of Stanford University has re- 
ceived $500 from Mr. Edward M. Mills for free beds 
for children; $1,000 from Miss Helen E. Cowell for 
physiotherapy treatments for indigent deserving pa- 
tients; $100 from a grateful patient to be used for 
surgical research; $610.69 from the estate of Mrs. 
Ann Whitney Sperry to be used for the benefit of 
Protestant and Catholic crippled or orphaned chil- 
dren of San Francisco; $2,500 from Mr. Roy N. 
Bishop, and $500 from Mr. George T. Cameron as 
contributions to the Wellington Gregg Fund for the 
study of nephritis. Pediatrics, which so far has been 
a division of the department of internal medicine, has 
been made a full department in the medical school. 

A RESEARCH institute for psychiatry, consisting of 
serological, genealogical, chemical, histological, ana- 
tomical and psychological departments, for which the 
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ftinds have been provided by the Rockefeller Founda- 
tion, will be opened at Munich next May. 

Nature states that it has been decided to found an 
institute at Prague for the scientific investigation of 
coal. It will have the support of the state and of 
the various coal undertakings in Czechoslovakia. 

Ait anon3Tnous donor has presented to Cornell Uni- 
versity five hundred acres of abandoned farm land in 
Newfield, which will be used for experiments and in- 
struction in forestry and as an observation ground for 
botanists. 

Ait archeological expedition sponsored by Captain 
Marshall Field has gone to British Honduras to seek 
new facts concerning the ancient culture of the Mayas 
and to collect material illustrating their civilization for 
exhibition in the Field Museum of Natural History. 
The expedition has for its leader J. Eric Thompson, 
assistant curator of Mexican and South American 
archeology at the museum. Its center of operations 
will be Belize. 

With all construction details completed and with 
a large stock of rabbits on hand, the rabbit experiment 
station maintained by the division of fur resources 
of the U. S. Bureau of Biological Survey in coopera- 
tion with the National Rabbit Federation and local 
rabbit breeders at Fontana, California, was formally . 
opened on March 3. The chief of the biological sur- 
vey, Paul G-. Redington, represented the U. S. De- 
partment of Agriculture. The station will be under 
the directorship of D. Monroe Green, formerly of the 
Washington office of the U. S. Biological Survey, who 
went to Fontana several months ago to take charge 
of the erection of the station. Assisting Mr, Green 
will be John W. Meyer, formerly of the office of ex- 
hibits of the Department of Agriculture. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

De. Harvey Nathaniel Davis, professor of me- 
chanical engineering at Harvard University, has been 
chosen president of the Stevens Institute of Technol- 
ogy at Hoboken, N. J. Dr. Davis takes office on Sep- 
tember 1, succeeding the late Dr. Alexander C. 
Humphrey, 

Dr, Edward Hicks Hume, formerly president of 
the Colleges of Yale-in-China, has been appointed di- 
rector of the New York Post-Graduate Medical School 
and Hospital, and not of the Yale Graduate School as 
was erroneously reported in the last issue of Scieitce. 

Dr, Harry Clark, of the biophysics division of the 
Rockefeller Institute for Medical Research, has been 
appointed acting professor of physics for the sum- 
mer session at Leland Stanford University. 


Dr. Joseph T. Wearn has been promoted to be as- 
sociate professor of medicine at Harvard University. 

Dr. Charles Hunter has been appointed professor 
of medicine at the Universiiy^ of Manitoba, to succeed 
Dr. Edward W. Montgomery, now minister of public 
welfare of Manitoba. 

Professor J. H. Dible, professor of pathology in 
the University of London and honorary pathologist to 
the Royal Free Hospital, has been appointed to the 
chair of pathology in the Welsh National School of 
Medicine in succession to Professor E. H. Kettle. 

The first professorship of the geology of fuel (pe- 
troleum and coal) at a German technical school has 
been created at Freiberg in Saxony. The occupant is 
to be Dr. Otto Stutzer, who has also been elected di- 
rector of the new fuel institute at the School of Mines. 

Professor Robert Konig, of the University of 
Miinster, has been appointed professor of mathematics 
at the University of Jena. 


DISCUSSION AND CORRESPONDENCE 
THE FUNCTIONAL NATURE OF THE 
CONSTANT OF MASS ACTION 

The thermodynamical proof given by van’t Hoff 
that the constant of mass action is a constant at con- 
stant temperature depends on the tacit assumption 
that molecules while getting transferred from one 
chamber to another in a certain isothermal process do 
not decompose. This is a difficulty in the process 
which has been recognized, but is usually* ignored. 
Attempts have been made to overcome it by supposing 
that either, (a) the molecules are so rapidly trans- 
ferred that they have not time to decompose, or (h) 
decomposition is prevented by a catalytic agent. But 
(a) does not give an isothermal process, and (b) would 
radically change the nature of the molecules. The 
writer has shown in a paper that will appear shortly 
in the Philosophical Magazine^ that if all the thermo- 
dynamical conditions of eqnilibrimn are satisfied, the 
constant of mass action can be shown to he a function 
of the volume of the interacting gas, the masses of 
the constituents, as well as of the temperature. It 
may of course be in most cases approximately inde- 
pendent of all variables except the temperature. 

If this result is true, we should expect that thermo- 
dynamical differential equations exist which determine 
the functional nature of the constant of mass action. 
These the writer has obtained and will be given in a 
subsequent paper. They are evidence of the truth 
of the result obtained j additional evidence presents 
itself from many directions which can not be dealt 
with here. 

From kinetie considerations we would also expect 
this result to hold. The number of molecules ae that 
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are formed per second from molecules a and e in a 
gas is usually written k^CaCe, where Ca and Ce de- 
note the concentrations of the molecules a and e, 
respectively, and the chance of a molecule a encoun- 
tering a molecule e in a second. But what happens 
during an encounter most likely depends on the state 
of the molecules, which would depend on previous 
encounters with other molecules, during which they 
get activated so to speak, or we should write '/c^IqCaCe 
for the number of molecules formed, where may be 
called the activation constant, and is the fraction of 
the encounters at which the molecules were sufficiently 
activated to form new molecules. Similarly the num- 
ber of mqlecules ae breaking up per second is usually 
written where Cae denotes the concentration of 

the molecules ae, and k^ the chance of a molecule 
breaking up during a second if left to itself. But 
this chance may depend on previous encounters with 
other molecules, pr we should write ^^gkgCae 
number breaking up per second, where Xg denotes the 
activation constant. When equilibrium exists 

5C2k20*« — ^CikiCftCe 
Jtska 

and hence K 

The quantities k^ and depend on the temperature 
only. Hence lualess = constant of mass ac- 
tion is a function of the volume of the interacting 
mixture and masses of the constituents, since and 
«2 are functions of these quantities, besides of the 
temperature. 

R. D. Kleeman" 

Sgheitectadt, 17. Y. 

VEGETATIITE PROPAGATION OF THE 
APPLE BY SEED 

liar a recent article*^ dealing primarily with chromo- 
some studies, Kobel, of the Swiss Yersuehsanstalt fiir 
Obst-, Wein- und Gartenbau (Wadenswil), has re- 
ported several instances of apparent apogamy in the 
apple. Using the variety known there as Transparent 
de Croncels (but which may possibly be Yellow Trans- 
*parent), several emasculated and bagged flowers have 
in different years set seeds, some of which have been 
cytologically examined at various stages of develop- 
ment, while others of these seeds have been grown to 
bearing trees. The writer of this note saw on the 
Wadenswil experimental grounds, the 4 seedlings 
which are now in hearing; their apparent identity 
with the seed-mother tree, together with the results of 
Dr. KoheFs cytological studies seem to warrant the 
conclusion that under certain conditions (not as yet 

1 Yjtologische UnteTSuehTuigeii an Prunoideen u. Po- 
moideen. Archw Julius Klms-Stiftmg f. 
u. JRmsefJiggiene. 3(1): 1-84. 1927. Zurich. 


defined), unfertilised ovules of this variety may set 
viable seeds, genetically constituting true vegetative* 
reproduction. These results differ from the somewhat 
similar observations by Frost,^ in that in Citrus the* 
stimulus proceeding from fertilization seems necessary 
for the production of such ^^asexual” seeds, while in 
the apple they may arise entirely without fertilization. 

As Kobel poiuts out, the importance of such, 
apogamic seeds as a means of obtaining uniform, 
clonal rootstocks, should be at once apparent. Al- 
though under the conditions of his experiments, Kobe! 
was not able to get a high enough percentage of such 
^^asexual” seeds to make them a factor in the produc- 
tion of uniform rootstocks, still his results point very 
strongly toward the desirability of carrying out ex- 
tensive emasculation and bagging experiments with 
as many different varieties of apples and under as. 
many different conditions as possible, with the expec- 
tation that the proper combination of varietal and 
environmental conditions will be found which will 
make such ^Vegetative propagation by seed” feasible. 

CHAKEiES F. Swingle, 

National Research Council Fellow in Botany. 

The University 
Leeds, England 

LIVING CELLS IN HEART-WOOD OF TREES 

In a special article entitled “Long-lived Cells of the- 
Redwood,” published in Science of November 11,, 
1927, D. T. MacDougal and G. M. Smith state that 
“We can not find any definite statement of living cells- 
in heartwood,” and conclude that the facts they 
present in connection with their study of redwood 
“seem to constitute the first announcement of living- 
cells in heartwood.” 

They have evidently overlooked a paper by J. H., 
White, “On the Biology of Fomes applauatus (Pers.) 
Wallr.” published in the Transactions of the Royal 
Canadian Institute, pages 133“174 of Vol. XII, 1919. 
Dr. White described the path of entrance of the 
fungus into the heartwood, and then the character of 
the changes induced. “A study of the living wood of 
trees attacked by F. applanatus shows, as I have- 
already indicated, a feature not found in dead wood.. 
I refer to a brownish discolored zone which marks 
the extreme limit of advance of the fungus,” (p. 155). 
Within this band there were found deposits of wound; 
gum, hut more striking still “Tyloses constitute an- 
other remarkable feature of the brown zone.” “I 
have found them in attacked sapwood and heartwood 
of several species in which search was made for theniy 
including beech, sugar maple, and red oak.” Con- 
vincing demonstration is especially easy in red oak. 

2 Polyembryony, heterozygosis and ehimeras in Citrus*. 
Silgardia. 1(16) : 365-402. 1926. 
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These do not occur similarly in adjacent sound wood. 

There had been such a prevalent opinion among 
pathologists that heart-rotting fungi are not truly 
parasitic, because of the commonly accepted assump- 
tion that the heartwood is dead, that White took pains 
to show that such views were erroneous. After dis- 
cussing evidence to be drawn from the ^Vound gum,” 
he continues, “Tyloses fortunately do not suffer such 
variant opinions ; they can be produced only by living 
cells. Their occurrence, then, proves that the invaded 
tissues are Hving . . . The tyloses arise as the result 
of a stimulation primarily induced by the fungus.” 
(p. 163.) 

J. H. Paull 


Department of Botany, 
University of Toronto 


A PREHISTORY CHART 

Professor A. E. Jenks, of the Department of 
Anthropology at the University of Minnesota, has de- 
signed a chart illustrative of the ehronolo^cal 
sequences of archeological periods in prehistoric Eu- 
rope and of typical artifacts of each period. The 
dimensions of this chart are three feet by four feet. 
The upper half is devoted to a chronological diagram 
of culture sequences in which the various glacial ad- 
vances are represented by peaks and the interglacial 
periods by valleys. The associated cultures are dis- 
tinguished by the varied colors of the different por- 
tions of this Pleistocene range. The several types of 
fossil man have their positions in the landscape indi- 
cated by guide posts. 

The lower half of the chart shows drawings of 
characteristic implements of the successive periods, 
excellently delineated and clearly labelled. The selec- 
tion of artifacts representative of the Paleolithic 
periods is very good. Limitations of space prevent an 
equally satisfactory display of objects characteristic 
of the hTeolithic, Bronze, and Early Iron Ages. 
Nearly all of those represented on the chart come 
.from the Scandinavian area. But the author has 
chosen carefully and well. 

Teachers of history and of prehistoric archeology 
will find that Professor Jenks^ chart is a valuable aid 
to themselves and to their students. Ten minutes' 
study of this chart will fix in the mind of the reader 
facts which ordinarily require for their absorption 
hours of concentration and much thumbing of leaves 
of text-books. 

E. A. Hooton 

Harvard University 

PHILOSOPHY OR IRONY, WHICH? 

In the current number of Sgeenoe, January 13, I 
read Dr. Stetson's ^ort, but appreciative, review of 


Professor Eddington’s “Stars and Atoms” and noted 
what the reviewer says of the author’s sense of 
humor. However, there is one sentence in particular 
in which the humor is so “dry” that the casual reader 
may be led to draw the erroneous conclusion that 
Professor Eddington endorses the views expressed in 
the first two paragraphs of Bertrand Russell’s “What 
I Believe.” These two paragraphs are sufficient to 
convince the reader that the author finds his Ultima 
TMile in the electron. 

There is nothing in the context leading to the sen- 
tence referred to above — ^nothiag but the absurdity of 
the conclusion itself — ^that would' lead one to regard 
the sentence as ironical; but I take it, in reality, to be 
a “sly dig” at Russell and his school. After showing 
the possible complexities to be ejected imder condi- 
tions due to terrestrial temperatures compared with 
the simple structures found associated with the high 
stellar temperatures. Professor Eddington concludes, 
p. 84: 

Our earth is one of those chilly places and here the 
strangest complications can arise. Perhaps strangest of 
all, some of these complications can meet together and 
speculate on the significance of the whole scheme. 

My reason for regarding the above excerpt as 
ironical may be best expressed in Professor Edding- 
ton's own words as given in “Science, Religion and 
Reality,” p. 214. 

Is the motion of the editor's pencil to grammatically 
amend the split infinitive in this sentence simply the 
automatic response under physical laws of a complicated 
configuration of electrons to the external stimulus of 
this smear of ink on paper? Snch an extravagant hy- 
pothesis might conceivably appeal to the crude material- 
ist who supposes that the world of electrons is the 
fundamental reality. 

Verhum sap, 

M. M. Garvee 

THE SOUTH AFRICAN STATION OF THE 
HARVARD OBSERVATORY 

A NOTICE in Science, January 20, 1928, on the 
new South African station of the Harvard Observa- 
tory was taken indirectly from an unedited article in 
a student publication; it contains several mistakes 
and extravagant statements, three of which perhaps 
justify correction. 

1. Mazel's Poort where the Harvard station is lo- 
cated is not a city; it is the water works station of 
the city of Bloemfontein. The new road and other 
assistance are being provided by Bloemfontein. 

2. The Harvard Observatory is constructic^ one 60- 
inch telescope, not three, for the southern station. 

3. Mr^ W. P. H. Waterfield leav^ Cambridge for 
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Bloemfontein in the near future to act as assistant 
to Dr. ParaskevopouloSy the superintendent of the 


southern station. 


Hablow Shaplet 


APPARATUS 

While we are polishing up our pronunciation of 
scientific terms why not smother the “rat’^ so fre- 
quently heard in ap pa “ra^” tus? 

WiLMEE SOUDEE 


SCIENTIFIC BOOKS 

Climate through the ages: A study of the climatic 
factors and their variations. By C. E. P, Beooks. 
439 pp.j 39 figs. London: Ernest Benn. 

Theee are two principal difficulties in the way of 
a satisfactory explanation of the great climatic 
changes of geologic time. In the first place, the 
problem is both meteorological and geological, and 
requires a command of both of these fields which is 
practically beyond the power of either the meteorolo- 
gist or the geologist alone. Secondly, it necessarily 
rests upon a fragmentary and uncertam knowledge of 
past conditions, both of climate and physiography, 
which is often interpreted in very diverse ways by 
different students of the subject. 

Both of these difficulties are illustrated in the latest 
excursion into the field by the distinguished British 
meteorologist, C. E. P. Brooks. Nevertheless, his 
book is one of the most valuable contributions to the 
problem that has yet appeared. Perhaps its most 
praiseworthy feature is its emphasis on the quanti- 
tative point of view, in contrast to the glittering 
generalities so prevalent in discussions of paleoelimat- 
ology. Even though this does in some cases result 
in an impression of mathematical exactness hardly 
warranted by the accuracy of the data involved, it 
certainly is a step in the right direction. 

The book is divided into three parts, the first and 
longest being a discussion of “Climatic Factors and 
their Variation, the second dealing with geological 
climates and their causes, and the third with the 
climates of the historical past. Climates are broadly 
classified as “glacial” and “non-glacial,” the distinc- 
tion being based on the presence or absence of a polar 
ice-eap. It is clearly demonstrated that this factor 
is of paramount importance in determining the climate 
of a given period, and hence the classification into 
“glacial” and “non-glacial” climates is fully justified. 

The discussion of the “critical temperature” which 
determines the expansion of a sma ll winter-formed 
polar ice-cap into an ice sheet of continental dimen- 
sions is highly agnificant, and should be read by 
every student of climatie changes. It is shown that 
a very small fall of temperature — ^not more than 


0.6° P. — ^may, under proper conditions, produce an 
ultimate lowering of winter temperature by about 
45° F. The importance of this fact in the problem 
of Ice Ages is evident. 

Wegener’s hypothesis of continental drift is given 
considerable attention from a climatic point of view, 
the conclusion being that it is not necessary to explain 
even the low-latitude glaciation of Upper CarboniEer- 
ous time, which Brooks accounts for by purely geo- 
graphic factors. In spite of some very questionable 
assumptions, such as the figures for mean cloudiness 
and amount of solar radiation reflected from cloud 
surfaces, both of which are based on data applying 
to special cases, the argument is a strong one. 

This dominance of geographic factors is the general 
theme of the book. While all climatie factors are 
recognized, and particular significance is given to 
volcanic dust and solar variations in special cases, 
the changing relations of land and sea, and the eleva- 
tion of mountain ranges, with their resultant effects 
on winds and ocean currents, are shown as capable 
of bringing about even the major climatic fluctuations 
of geologic time. No resort to astronomic causes or 
to special hypotheses is necessary. In the case of 
historical changes of climate, which Brooks considers 
to be fully established, solar influences are given a 
prominent part. 

The book is not without serious faults. It shows 
evidences of hasty and careless writing and insufficient 
proof-reading. The discussion on p. 75 is a hodge- 
podge of blxmders, in which the direction of winds 
around a center of high pressure in the northern 
hemisphere and the direction of the Equatorial Cur- 
rent are both given incorrectly. The reason given on 
p. 182 for the vertical decrease of temperature 
gradient is also incorrect. No authority is quoted 
for the statements on pages 162 and 163 regarding 
the percentage of water in the Gulf Stream which 
reaches the Arctic Ocean and the melting of the ice 
floor in Spitzbergen about 3000 B. C. The figures 
on p. 166 and the diagram on p. 167 to which they 
refer are both wrong, leading to much confusion. On 
p. 210 “vsdndward” is used where “leeward” is meant. 
Other mistakes and omissions occur, all too frequently. 

Geologists will take exception to many statements 
in the book. Some of these, like that on p. 128, 
where the area of the Pleistocene ice-sheets is given 
as 1,000,000 sq. miles greater than the present area, 
are inexcusable. It is far from true that “the acces- 
sion of salt to the oceans is at present derived almost 
entirely from sedimentary rocks” (p. 93). Nor is 
there any adequate basis for asserting that deserts 
were extensively developed in southeastern United 
States during the Mesozoic (p. 273). The reference 
is presumably to the areas of Newark rocks, which 
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do not extend south of North Carolina and do not 
represent true desert conditions. The more southerly 
of these areas indicate distinctly less arid climates 
than those farther north, and even contain appreciable 
quantities of coal, which Brooks interprets as a 
product of equatorial rain forests. 

It is perhaps too much to expect a meteorologist 
to he fully qualified to deal with purely geological 
questions, but when he ventures into a field in which 
geology plays almost as important a part as meteorol- 
ogy, the active collaboration of a geologist of recog- 
nized standing would appear to be a highly desirable 
safeguard. It would at least prevent such violence 
to terminology as the indiscriminate use of the word 
^'period'' to describe any and all intervals of geologic 
time, from "Mesozoic period” to "Pliocene period.” 

Although marred by too frequent errors such as 
those mentioned, the book is nevertheless a remark- 
able and highly valuable work. A prodigious amount 
of labor has gone into its preparation. It is to be 
hoped that it will have a salutary effect on those who 
see in new and fantastic hypotheses the only solution 
to the problem of geologic climates, 

Malcolm H. Bissell 

Claek: University 


SCIENTIFIC APPARATUS AND LAB- 
ORATORY METHODS 

A METHOD FOR CUTTING GLASS 
TUBING 

Reading the note by Herman E. Seemann on a 
"Method for Cutting Glass Tubiug,” Science No. 
1726, I have remembered a method used to the same 
effect at laboratories of the University of St. Peters- 
burg, Russia. 

By means of a fine triangular file a circular furrow 
used to be made around a tube and then a melted 
glass stick applied to the cut in such a way as to 
press melted glass into the furrow. Usually the tub- 
ing cracked immediately and very regularly following 
the direction of the cut. Rather seldom it was neces- 
saiy to .apply melted glass repeatedly. The method, 
so far I am able to remember now, never failed and 
gave everybody a complete satisfaction. Especially 
it was used to open heavy glass tubings containing 
some preparation for analysis, for example, minerals 
or rocks under great pressure heated for a number 
of hours with sulfuric acid in a closed tubing. Any 
other method of cutting, for example, the one offered 
by Hermann E. Seemann, might not be applied in 
this ease. 

A furrow might be rather shallow, about a half 
of a millimeter was found quite sufficient, but has to 
be made accurately without lateral incisions even 


short ones. The whole operation, including the mak- 
ing a furrow, used to take less than a half of an hour 
even in the case of heavy tubing of a large diameter. 

I, P. Tolmachoef 

Caenegie Museith, 

Pittsburgh, Pennsylvania 

A PLATINUM SPOON FOR ISOLATING AND 
TRANSFERRING PROTOZOA 
It is often desirable in investigations on protozoa, 
especially in those concerning life-histories, to secure 
the animals free from other organisms and detritus. 
The use of the capillary pipette in isolating organisms 
is very satisfactory in most cases if the animals are 
sufficiently washed. The author has experienced con- 
siderable trouble in washing to eliminate all other 
organisms. In an attempt to obviate this difficulty 
he has found that if only a few specimens are re- 


PlG. 1 

quired, the instrument described below (Pig. 1) has 
some advantages over the pipette. 

The tip of an ordinary platmum bacteriological 
needle is fattened so as to form a circular disk about 
.2 mm. thick and .5 mm. to 1 mm. in diameter ac- 
cording to the needs. The surfaces and edges are 
then smoothed off so that the animal will not he 
injured. With a stylus or some other blunt instru- 
ment a depression is made in one of the flat surfaces 
of this disk forming a concavity, holding just enough 
water to cover the individual to be isolated. 

The spoon is nsed as follows: A specimen desired 
for isolation is selected and if lying on the bottom of 
the dish, the instrument is lightly passed beneath it, 
then with a jerk it is brought to the surface by the 
currents produced} the spoon is now placed directly 
under the iudividual and gently raised through the 
surface film. In this way one can transfer active as 
well as sluggi^ animals, didinia, parameeia, 
amoebae, etc. With a little practice specimens as 
small as 150 micra can be isolated under the low and 
high powers of the microscope. 

The use of the instrument has the following advan- 
tages: It can he easily and thoroughly sterilized, a 
thing which is often desirable in protozoan studies; 
it is not fragile, an item of considerable importance 
as a labor saving device; and lastly, such minute 
quantities of fluid are transferred with the animals 
that the effect of it on the new solution becomes 
negligible after a few transfers and the po^bility 
of contamination less. 

Peroy L. Johnson 
The Johns Hopkins University 
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SPECIAL ARTICLES 
STATISTICS OF VOCABULARY 
While studying some ds.ta on the relative frequency 
of use of different words in the English language, I 
noticed a rather interesting functional relationship 
which is here communicated. The note which follows, 
admittedly incomplete, is published in this form be- 
cause the subject is one which I can not pursue and 
which may be of interest to ttiose who are actively 
engaged in the study of language. 

Suppose one takes a large representative sample 
of written F.nglisb, counts the number of times each 
word appears and arranges the words in order of 
frequency of occurrence. The word 
in such a list will then occur with an observed fre- 
quency which is a function of n, caU it f(n). This 
function is clearly a monotonicly decreasing function 
of n, from the way the data have been arranged. But 
what is its formf 

Two large published word counts are available. 
One is that of L. P. Ayres, “A Measuring Scale for 
Ability in Spelling,” Russell Sage Foundation, 1916, 
and the other is that of G. Dewey, “Eelativ Fre- 
quency of English Speech Sounds,” Harvard Uni- 
versity Press, 1923. Each of these writers analyzed 
samples of 100,000 words of written English. 

In the accompanying figure is plotted the logarithm 
of the observed frequency of the n"* word against the 
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log n. 


Fig* 1 

logaritbiii of n. The circles are based on Dewey^s 
count while the crosses are based on that of Ayres. 
The close approraaation of the points to a straight 
line with nnit negative slope is at once remarked. 
This suggests lhat there is something about the way 


in which man uses his language (Is the rdation true 
for other languages?) which makes the frequency of 
occurrence of the n“* word be given by a formula of 
the form, 

f(n)4 

On this form some comments will be made at tbe close 
of this letter. An interesting question concerns the 
value of the constant, k. Supposing the law to be 
valid over the entire range of the language, k must 
have such a value that the result of summation over 
all the different words in the sample will equal unity. 
That is, k is determined by tbe equation, 

k £ i=l. 

Since for large values of m (tbe number of different 
words in the sample) the summation can be replaced 
by X + loge m, where = 0.6772, is Euler's constant 
and the logarithm is to the natural base, one has a 
ready means of computing the value of k from the 
total number of different words in the sample, Dewey 
found 10,161 different words in his sample, accord- 
ingly the value of k is 0.102. 

A sort of check on the accuracy of this represen- 
tation is given by assuming that the most infrequent 
word occurred just once and inferring from that fact 
and the value of k the total size of the sample. The 
value would clearly be 10,161 divided by k, or 99,500., 
which checks well with the actual size of sample 
counted, Le,, 100,000. 

On the figure the solid line has been drawn to rep- 
resent the function with k=: 0.100. It is seen to fit 
the data quite well, although there are systematic 
deviations. 

Supposing the law to be substantially correct, the 
writer ventures to point out that it is perhaps a quan- 
titative appearance in language of the Weber-Feehner 
law of psychology. In the language of the economist, 
it is a quantitative law of diminishing utility in 
vocabulary. The frequency of use of a word measures 
in some way its usefulness in transmitting ideas be- 
tween individuals. Considering a vocabulary of n 
words it appears that the marginal increase in idea- 
transmitting powe^ which can be accomplished by the 
addition of another word to the vocabulary is smaller 
tbe greater the value of n, according to the same law 
which governs the relation between the psychological 
increase in sensation accompanying an increase in the 
total intensity of the physical stimulus. 

E. U. CONDOK 

Bell Telephone Laboratories, 

New York City 
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GEORGE SUMNER HUNTINGTON, 
ANATOMIST^ 

To-night there are gathered here the colleagues and 
friends of the late George Sumner Huntington to do 
honor to him whom all of us admire and respect for 
his works, to whom many of ns are held by the strong- 
est and closest bonds. Posterity knows a man through 
his accomplishments ; his personality lives only in the 
memoi^- of those with whom during his lifetime he 
was intimately associated. It would seem appropriate 
that in this company I should dwell more on the 
man, on his great and compelling personality, than 
was possible in the address that I recently delivered 
before the American Association of Anatomists. . 

My own acquaintance with Huntington dates back 
to 1890 when I was a student of his in the College of 
Physicians and Surgeons. It was not until the 
autumn of 1903, however, that I was brought into 
close working association with him- His associate, 
Dr. Churchill Carmalt, was then greatly interested 
in certain work going forward in my laboratory, and 
on one of his week-end trips to Princeton, he was ac- 
companied by Huntington. It happened that at this 
time both Huntington and I were actively developing 
our respective collections in comparative anatomy; 
through our community of interest in these, there 
grew the close friendship and professional relation- 
ship that existed between us to the end of his life. 
Yery soon we were deeply engaged in joint investiga- 
tions on two problems of the vascular system. It is 
because Huntington and I worked so closely on these 
through a period of twenty odd years, collaborating 
in the publication of work carried on both together 
and independently, that I was so intimately acquainted 
with him professionally and personally, and so was 
asked to address you this evening on the subject of 
his life, character and accomplishments. 

Rarely is there such a man as George Sumner Hunt- 
ington. I wish I might draw a picture of him as I 
really knew him. He began life as a professional 
anatomist at the time when in this country anatomy 
was merely an adjunct to surgery'; he died as one who 
had played a leading and dominant role in raising 
anatomy to the high status it now has in America — 
that of an independent science. We who were well ac- 
quainted with Mm realize that in any field of action he 

1 An address delivered before The New York Academy 
of Mediciae, on January 20, 1928. 
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had chosen he would have become a leader. Marked 
physical and mental energy, indomitable perseverance, 
brilliant intellect, great power of concentration, un- 
bounded enthusiasm — ^these are characteristics that we 
ail know. Added to these were his charming, mag- 
netic personality, his unfailiug loyalty, his great ca- 
pacity for deep and enduring friendship. 

It is interesting to follow the early training and 
education of a man who, like Huntington, attains real 
eminence, and to observe the influence that environ- 
ment may have played in forming his general char- 
acter, and in moulding him for his chosen profession. 
While still an infant, Huntington was taken by his 
mother to Germany and remained there until he had 
completed his course in the German Gymnasium. He 
obtained his later education, both college and pro- 
fessional, in this country. The influence of the 
years in Germany, however, is most evident through- 
out his life. His thorough and methodical training 
in the Gymnasium accounts for the exactness and 
the attention to detail so characteristic of all his 
investigations. In Germany, too, he acquired his 
knowledge of the classics and his love for them — 
a love which he never lost even through the period of 
his most strenuous scientific career. In later years, 
when he had occasion to refer to Latin treatises on 
anatomy and medicine, he was able to read them with 
great facility. Although his research was of a most 
highly specialized character, the broad culture of the 
man was always apparent. Evidently during these 
early years abroad his mind was directed toward the 
subject that was to become his profession, for while 
there he began to collect books on anatomy. These 
anatomies, collected during his boyhood, with his name 
and the dates inscribed in them, still form a part of 
that great collection of books which he has left behind 
him. 

On Ms return to tMs country in the autumn of 
1877, Huntington was well prepared to enter Trinity 
Collie (Hartford) as a member of the class of 1881. 
Here, as in Germany, his general course continued to 
be broadly cultural; but the ever-increasing number 
of electives in chemistry, botany and zoolojgy indi- 
cates that he had deteimined to adopt a scientific 
career. In his sophomore year he was awarded the 
Paseal-Penelon prize for the best examination in 
Pascal’s ‘Tens^es’’ ; in his senior year he received the 
chemical prize for an essay on explosives. He Was 
graduated with the degree of Bachelor of Arts, cwm 
Mnore, receiving honors in mental, moral and politi- 
cal philosophy, in chemistry and in the natural sci- 
ences. 

The autumn after his graduation he entered the 
Collie of Physicians and Surgeons, then located at 
Twenty-third Street and Fourth Avenue, New York 


City. At his graduation from Trinity College, Hunt- 
ington had ranked seventh in a class of nineteen. In 
1884, at his graduation with the degree of M.D. from 
the College of Physicians and Surgeons, he ranked 
second in a class of one hundred and twenty-five. In 
a competitive examination, taken by the first ten men 
in the graduating class, he won the first prize of five 
hundred dollars. At the same time he won also a 
prize for the best clinical reports at the New York 
Hospital. At the time he had graduated from the 
College of Physicians and Surgeons, Huntington had 
given unmistakable indication of the extent of his 
great natural abilities and of the brilliance of his 
future career. 

After graduation from the medical school, Hunt- 
ington chose surgery as a profession and entered the 
Roosevelt Hospital as a member of the House Staff, 
where he remained until 1886, when he was made an 
assistant demonstrator of anatomy in the College of 
Physicians and Surgeons. Between 1886 and 1889, 
he continued as demonstrator in anatomy; and, for 
part of this time, assisted Dr. Henry B. Sands in his 
private practice. He acted also as visiting surgeon to 
the Bellevue Hospital, as junior assisting surgeon to 
the Roosevelt Hospital and as cMef of clinic of the 
surgical department of the Vanderbilt Clinic. 

In May, 1889, Huntington was appointed to a full- 
time professorsMp of anatomy in the College of Phy- 
sicians and Surgeons. So far as I have been able to 
determine, no medical school in this country had ever 
before appointed a man whose full time was given to 
the teaching of anatomy and to the investigation of 
anatomical problems. It had been the custom to ap- 
point to the chair of anatomy a man whose time was 
divided between the practice of surgery and the teach- 
ing of anatomy, but whose interest lay chiefly in sur- 
gery. As a result the teaching of anatomy had been 
wholly perfunctory, and ijo attempt had been made to 
interpret the structure of the human body in a scien- 
tific manner. In America anatomy had not at tMs 
time attained that development, that preeminence as 
a separate science, which already it held in Europe; 
it was too offcen presented as a mass of unrelated de- 
tail which medical students learned in the hope that 
at some future time the information might be of prac- 
tical service. At the time Huntington was called to 
the chair of anatomy at the College of Physicians and 
Surgeons, anatomy was entirely subordinate to sur- 
gery. 

During the three years that he served as demon- 
strator, Huntington must have been dissatisfied with 
the prevailing method of teaching anatomy; for in 
1889, the year that he was made professor, he aban- 
doned the system then in vogue in all American medi- 
cal schools — that of giving didactic instruction by lec- 
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tuMg to large sections — and substituted teaching by 
demonstration of the actual objects to small sections 
of the class. This plan, inaugurated by Huntington, 
prevails at the present time throughout the country; 
he was the pioneer in efEecting the change. It would 
have taken a man of no less ability and personal force 
than Huntington so quickly to revolutionize current 
methods of teaching. Soon, however, he was to exert 
a still greater influence by his recognition and appli- 
cation of the fact that anatomy is not an offshoot of 
surgery, but is a science by itself, and should be re- 
garded and taught as such. 

Having reorganized the method of teaching anatomy 
in the college, he soon recognized the inadequacy of 
the system in which the subject was presented to the 
students. Being a close student of evolution and hav- 
ing been deeply influenced by Darwin, Huxley, Owen 
and Gegenbaur, he now adopted morphology as a 
means of interpreting the structure of the human 
body. In doing this he was instrumental in influenc- 
ing the whole of anatomical study in the medical 
schools in America; he gave importance to compara- 
tive anatomy, and so vitalized the whole subject. 
There had been other comparative anatomists in this 
country; Huntington was the first man in America, 
however, with the vision to see the importance of em- 
phasizing the comparative method in the study of 
human anatomy, and to make clear the fact that the 
multitudinous detail which the structure of man offers 
can be interpreted from the standpoint of the mor- 
phology of the different organ systems, and in rela- 
tion to the application of structure to function. The 
significance and importance of the structural peculi- 
arities of man he accentuated and illustrated by com- 
parison with the morphology of corresponding struc- 
tures in the lower vertebrates. In his own words: 
“There is no region or part of the human body, which 
is not more readily and pe^anently comprehended 
through the comparison with the corresponding struc- 
tures in the lower vertebrates.” With the adoption 
of the laboratory method of teaching, Huntington 
radically changed the character and significance of Ms 
lectures. The old-fashioned recital of unrelated detail 
was replaced by a lecture on a much Mgher plane. 
Such, in brief, were the new methods of teaching and 
the general conceptions of anatomy wMeh were in- 
itiated by Huntington in 1889, and were consistently 
followed by him during the thirty-five years that he 
was professor of anatomy in the CoU^e of Physi- 
cians and Surgeons. 

I have emphasized the methods employed by Hunt- 
ington in presenting to his students the subject of 
anatomy. At the time of his appointment as pro- 
fessor, he already had the practical acquaintance with 
ihe cadaver and the detailed knowledge of all its 
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parts wMeh were essential to the old-time teacher. 
When he made comparative anatomy the basis of his 
new course, however, he was confronted with the 
necessity of acquiring a first-hand, detailed knowledge 
of the structure of vertebrates in general; throughout 
our acquaintanee he again and again emphasized his 
opinion that it is only through observation and prac- 
tical experience, not through books, that an under- 
standing of anatomy, both human and comparative, 
is to be gained. He at once began an intensive study 
of the comparative anatomy of vertebrates, and this 
work he carried over a period of thirty-five years. 
The number of vertebrates that he personally ex- 
amined, dissected and prepared is almost unbeliev- 
able; to Ms associates it has always been a source of 
wonder how, in addition to attending to numerous 
other duties, he was able to do work so thorough and 
detailed on the many animals that came into Ms 
possession. 

Huntington spent a lifetime in the study of com- 
parative anatomy; in this field no one in America has 
ever equalled Mm either in practical experience or 
in the extent of information. With his experience 
and his profundity of knowledge, and with Ms great 
variety of preparations, Huntington was able to teach 
and illuminate the subject of human anatomy as 
before Mm no one had done in tMs country. As an 
inspired and inspiring teacher his name will long 
remain a tradition in the College of Physicians and 
Surgeons. 

The development of Ms extensive human and com- 
parative anatomical collection was a natural neeesaty 
of HuntingtoMs method of teaching; and, as the col- 
lection gradually grew in size and importance, Hunt- 
ington saw that in its future development he must 
adopt some definite plan leading to the establishment 
of what he hoped would be a permanent museum of 
comparative anatomy. Such a plan was formulated 
by him and was published in ScuaircfE in 1901, under 
the title: “The Morphological Museum as an Educa- 
tional Factor in the University System.” 

The Huntington collection now consists of nearly 
6,000 mounted exMbits, practically all of wMeh were 
prepared and iq.ounted by Huntington_ himself. In 
addition to this there is in storage a large amoimt 
of material wMch is classified and catalogued, but 
remains still to be prepared. The collection is the 
most extensive and complete of its kind in tMs country 
and the technique displayed in the dissection and 
mounting of the exMbits is unexcelled by any in 
existence. It was HuntingtoMs intention that in its 
complete state the collection ^ouid constitute a kind 
of general morphological reference library for the 
organs and organ systems of vertebral^; for, he 
say% “In this sense the museum fulfills its high^ 
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ionetions, stunulating and directly promoting inves- 
tigation and rendering sueli investigations fniitfxil 
^d efcective by contributing the series necessary for 
comparison and reference.” 

The plan adopted by Dr. Huntington was very 
comprehensive; it serves to emphasize the thorough- 
ness and attention to detail he invariably displayed 
in all matters in which he was professionally inter- 
ested. The facilities for exhibiting the collection in 
accordance with his plan were notoriously inadequate 
in the College of Physicians and Surgeons, so that 
during his lifetime he was unable to organize it along 
the lines projected. This accounts for his unwilling- 
ness to open the collection to the general pubtie, for 
which in the past he was sometimes unjustly criti- 
cized. He had hopes, however, that the foundation 
laid by him might be built upon by his successors, 
so that in time and under more favorable conditions, 
the museum would rank in prestige and in importance 
to the medical community, as does the Hunterian 
Museum of Comparative and Human Anatomy in the 
Eoyal College of Surgeons in London, now under the 
directorship of Sir ALithur Keith, the eminent British 
anatomist. This great Hunterian collection, illustrat- 
ing both human and comparative anatomy, had its 
origin in much the same manner as did that of Hunt- 
ington, and the greater part of the dissections were 
prepared by the fomider, John Hunter. Following 
this tradition, the Federal Government of Australia 
has recently founded a National Museum which is to 
be a center for the advancement of comparative anat- 
omy in its appHeation to modem medical practice. 
This and the fact that the Hunterian Museum con- 
tinues to be a growing and active institution, indi- 
cates the attitude of British anatomists toward the 
value of comparative anatomy as a means of eluci- 
dating man’s structure. 

It is to be hoped that the temporary reaction 
against morphology will not prevent the College of 
Physicians and Surgeons or some other institution of 
like standing from carrying out the plan formulated 
by Huntington and from making the Huntington 
Museum of Comparative Vertebrate Morphology, like 
the Hunterian Museum in London, a Mecca for 
American anatomists. 

During the more recent years of his life, Dr. Hunt- 
ington had observed the r61e played by experiment 
in influencing the methods of teaching anatomy and 
the investigation of its problems. It was always fixed 
firmly in his mmd, however, that the experimental 
aspect of anatomy and of development can not precede 
the comparative aspect; otherwise, one would have to 
build and to elaborate theories based on materials he 
neither knew nor understood. Comparative morphol- 
ogy and experimental morphology are not opposing 


branches of science, but are complementary methods 
of attacking one and the same subject. A thorough 
knowledge of comparative anatomy and of compara- 
tive embryology he always maintained is a necessary 
prerequisite for the experimentalist. 

Dr. Huntington has left forty-five publications 
which were written between 1892 and 1920. In addi- 
tion to these there are several unfinished manuscripts; 
and there is one other, completed in 1923, but stOl 
unpublished, on the history of anatomy and medicine. 
These publications cover a wide range in the field of 
vertebrate morphology, and include investigations on 
the comparative anatomy and development of the 
digestive, genito-urinary, respiratory, nervous, mus- 
cular, lymphatic and cardio-vascular systems. Seven 
papers on the development of the vena cava posterior 
and of the lymphatic system were published jointly 
with me, between 1903 and 1920. 

Between 1892 and 1903, when Huntington was 
especially interested in developing his teaching and 
in preparing his museum collections to be used in 
his course in anatomy, his papers were largely ana- 
tomical in character. After 1903, however, his inter- 
est was centered primarily on the embryology of tbe 
organ systems. His extensive collection of wax recon- 
structions gives evidence of tbe vast amount of work 
he accomplished in this direction. 

His earlier investigations dealt largely with the 
morphology of the digestive system, and between 1892 
and 1898 he published a number of papers on this 
topic. These earlier investigations on the digestive 
system finally led to the publication of an extensive 
comparative treatise on the subject, which appeared 
in 1903 under the title of Anatomy of the Human 
Peritoneum and Abdominal Cavity.” This book is 
profusely illustrated by 582 figures, the greater num- 
ber of which are drawn or photographed from his 
own dissections. The bqpk weU represents Hunting- 
ton’s conception of the value of comparative anatomy 
and embryology "in elucidating tbe difficult and often 
complicated morphological problems encountered in 
the study of human adult anatomy.” 

Variations in anatomical configuration as observed 
especially in different mammals of the same species 
were always of great interest to Huntington. In this 
connection a series of five papers were published by 
him between 1895 and 1904, on variations of the 
muscular system in the lower primates and in man, 
with reference to their classification and morphological 
significance. In his Harvey lecture in 1907, on "The 
Genetic Interpretation and Surgical Significance of 
some Variations of the Genito-Drinary Tract,” he 
described such variations of the genito-urinary tract 
in man as would probably be encountered by sur- 
geons. Efere he shows that all such variations can 
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be interpreted by certain definite and recognized modi- 
fications possible in the embryonic ground plan of 
the genito-urinary tract of mammals. 

Among his earlier pubKcations was one appearing 
in 1898 on “The Eparterial Bronchial System of the 
Mammalia.” It was written in refutation of a theory 
advanced by Aeby in explanation of the asymmetry 
which exists in mammals between the right and the 
left pulmonary arteries and the most proximal 
branches of the stem bronchi. This paper was the 
forerunner of a series of others published between 
1916 and 1920 on the comparative anatomy and 
development of the mammalian respiratory organs. 

In one of these papers published in 1917 on “The 
Morphological Basis for the Dominant Pulmonary 
Asymmetry in the Mammalia” he demonstrates by an 
embryological study the incorrectness of Aeby’s view. 
He shows that the asymmetry which in the adult exists 
between the right and the left pulmonary arteries and 
the bronchial tree, has been brought about in the 
embryo by a rotation of the gut and the heart in 
opposite directions. As the result of this rotation 
the left pulmonary artery is shifted dorsad so that 
the most proximal branch of the left stem bronchus 
must necessarily grow out into the interval caudal to 
or below the left pulmonary artery. 

At the time of his death Huntington had almost 
completed an extensive investigation on the morphol- 
ogy of the lungs of vertebrates, with special reference 
to mammals. This investigation, which extended over 
a long period, consists of a comparative study of the 
development of the lungs of vertebrates. For this he 
made nearly 500 wax corrosions of the lungs of mam- 
mals and of other vertebrates. A large portion of the 
manuscript, including the plates for figures, is ready 
for the press and it is to be hoped that funds will be 
forthcoming to insure its publication, even though the 
investigation is still uncompleted. Still another im- 
portant series of investigations made by Huntington 
deals with the morphology of the salivary glands of 
mammals. In collaboration with Doctors Churchill 
Carmalt and Herman Yon W. Schulte he published in 
1913 a monograph on this subject. BEis personal con- 
tribution to the monograph deals with the develop- 
ment of the salivary glands in the lower primates and 
gives an interpretation of the primate alveolingual 
salivary area. This monograph is the most extensive 
and complete exposition of the subject in existence 
and must long remain a standard authority. 

The above brief outline of some of Huntington’s 
investigations gives a general idea of the character 
of his work and of the attitude held by him toward 
the investigation of anatomical problems. 

It was in 1903, when his interests were becoming 
largely centered on embryological problems, that I 


became associated with Huntington as a collaborator 
and joined with him, as I have stated above, in mak- 
ing two extensive investigations. At the time of his 
first visit to Princeton, I was engaged in work on the 
development of the veins, and especially on the 
atypical conditions presented by the mammalian pos- 
terior vena cava. On account of the interest Hunt- 
ington showed in my investigation it was suggested 
that we undertake a joint study. We decided that 
the development of the veins in the cat furnished 
material on which to establish an ontogenetic plan 
that would interpret these atypical conditions. On 
the basis of this investigation we have been able to 
classify under 17 mam types the variant conditions 
of the vena cava posterior which in the adult cat are 
potential; also, w^e found that aU caval variations thus 
far observed in man could be classed under these same 
types. This investigation led us directly to one still 
more important, on the development of the lymphatic 
system, which occupied us for over 15 years. 

In the course of our work on the development of 
the veins, we observed that the formation of the 
jugular lymph sacs and thoracic ducts in the cat did 
not bear out a view advanced in 1902 by Florence 
Sabin regarding the development of lymphatics in 
the pig. Accordingly, postponing further work on 
the veins, we at once transferred our attention to the 
development of the lymphatic system; and our paper 
on the development of the veins in the cat did not 
appear in complete form tmtil 1920. 

An examination of any one of the current text- 
books on embryology published prior to 1902 will 
show that up to that time no exact knowledge existed 
regarding the development of the lymphatic system. 
It was in 1902 that Florence Sabin advanced the view 
that the lymphatic system of the pig embryo begins 
as four blind ducts which in the neck and inguinal 
regions bud ofE from the endothelium of the veins 
and then grow continuously in a centrifugal direction, 
without discontinuity, throughout the body of the 
embryo to form the endothelium of the lymphatic 
system. In other words, she claimed that the endo- 
thelium of the lymphatics is invariably derived from 
the endothelium of the veins. 

TMs view of Sabin’s accorded with the angioblast 
theory of B5s, who maintained that all intraembryonic 
endothelium is derived from a unit vascular anlage 
situated, in the chick embryo, on the yolk sac, from 
which the endothelium grows continuously, without 
discontinuity, into and through the body of the em- 
bryo. In both these views the idea of the specificity 
of intraembryonic endothelium is espeemlly involved, 
since both claim that it comes from a unit vascular 
anlage and is incapable of arising from any other 
source or in any other manner. 
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la 1906 Haatiagton and I read a joint *paper before 
the American Association of Anatomists in which we 
maintained that the main lymphatic vessels of the 
embryonic cat do not develop from the endothelinm 
of the veins, as claimed by Sabin, but develop in loeo, 
independently of venons endothelium, from embryonic 
mesenchyme. 

The appearance of this paper marked the be g i nni ng 
of an active controversy which lasted for about fifteen 
years. Following Sabin’s first paper in 1902, nearly 
100 others have appeared in substantiation of one or 
the other view and, with very few exceptions, they 
have ail been written by American anatomists. The 
living embryo was studied and both the morphological 
and the experimental methods of investigation were 
-^ployed. 

in the heat of is likely to lose sight of 

the broader aspects of a question. ’ S(mng the early 
years the problem was approached chiejy from the 
standpoint of a unit vascular anlage atE4 
specificity of lymphatic endothelium alone. La'd^r on, 
however, as it became apparent that the lympna^c 
system is merely a part of the general vascular systei^ 
the problem developed into the broader question df 
the genesis of endothelium in general, including thi^ J 
of the lymphatics, arteries and veins. 

Without entering further into details, it can be 
stated that as a result of this long controversy, the 
morphological evidence favoring the local genesis d 
intraembryonie endothelium from mesenchyme ha^ 
been completely confirmed by experiment and that Ihq 
Angioblast Theory of His no longer holds. Further- 
more, it is a matter of record that the principle of 
the local genesis of intraembryonie endothelium from 
mesenchyme is now generally accepted by anatomists, 
even by those who at one time most strenubudy 
opposed this view. ^ 

Huntington’s own personal contributions toward the 
solution of this problem will continue to be important 
as loiig as such pioneer work is of interest to anato- 
mists. The great influence he exerted in stimulatang 
his coworkers and in directing the endothelial problen 
toward its final solution will not soon be forgotten. 
He was instrumental in initiating two important ^ 
perimental inv^gations by his own associates, 
McWhorter, Miller and Whipple, in the CJoHege cE 
Physicians and Surgwnsj these were outstanding con- 
tributions in our effort to establish the local geneds 
view- 

The conclusions reached in the investigations whm 
tbis controversy provoked will ever form a firm f OTa|- 
dation on which future investigators may base ttop 
work dealing with the genesis of vascular tissues, 

Huntington’s unusual and striMng personality wm 
a dominant factor in his power as a t^Msher and <^r- 


tributed greatly to his professional success. His 
sense of humor and his gracious manner endeared 
hi-m to all who came in contact with him. His innate 
fineness, his ready sympathy, Ms keen insight and 
his broad culture won him friends wherever he went. 
Every one who saw him was impressed with Ms vital- 
ity, with Ms indomitable strength — ^when he was 
roused in argument, with Ms alertness and pugnacity 
and power. Combined with these, he had a charm of 
virile manhood that is entirely indescribable to any 
one who did not know and feel it at first hand. AJl 
Huntington’s activities were characterized by enor- 
mous vigor. When a young man, Ms daily exercise 
was taken with a professional wrestler. He was an 
incomparable woodsman and hunter. On Ms exten- 
sive camping trips in Canada, he went without guides, 
preferring to do all the hard work himself. 

In Ms laboratory, be showed the same indomitable 
qualities. He loved Ms work, could never get enough 
of it. From the time he reached the college in the 
morning until he left for home at night, he worked 
incessantly. He was oblivious, insenmtive to every- 
thing but the idea he was pursuing. In the height 
of our investigations, he would often in the evening 
call me over the long distance telephone to compare 
with me the results that the day’s work had brought. 
It was a joy to collaborate with a man who never 
failed in eagerness and enthusiasm to share the results 
of his toil and mine. 

At home' Ms hospitality had the charm that charac- 
terized his every activity. When sometimes I would 
accompany him there after long hours of work, he 
showed no fatigue; Ms active mind would then often 
play over ideas that had been occupying us in the 
laboratory but it was from a new angle. He would 
comment on the broad aspects of our task, he would 
laugh over humorous incidents of the day, would 
sketch plans for the future. The evenings I spent 
with him by tbe fireside were among tbe most delight- 
ful of my life. 

Although Huntington was that tjrpe of intensive in- 
dividual investigator whose mind is strongly focussed 
on Ms own work, I know of no teacher who has been 
more solicitous for the success of Ms students, or who 
has done more to further their interests. He was 
always ready to discuss their problems and to aid 
them in their work. During tbe years that I collabo- 
rated with him he was surrounded by a brilliant group 
of young men; and between the years 1895 and 1919 
thirty-nine investigations were published from his 
laboratory, not including those that he himself wrote. 
No one could be long with Mth without being fired by 
the enthusiasm that he had for his work. Some of the 
most prominent medical men in tMs country worked 
in Ms laboratoiy and owe to George Huntington much 
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of the impulse and ambition that has brought them 
their professional success. It was always a great 
pleasure to me to accompany him here and abroad to 
meetings of the Anatomical Association, where he in- 
variably played a leading role. He almost always 
took part in every discussion; and in debate no one 
could surpass him when he was discussing his own 
specialty or other subjects where he was convinced 
that his opinions were correct. His early experience 
as a surgeon made him a consultant peculiarly valu- 
able to the medical profession at large; he was alert 
to the practical significance of his anatomical work, 
and was always ready to give advice to those who 
sought it. As an anatomist, as an investigator in 
fields far removed from surgery, he never lost sight 
of the fact that the training of surgeons was one of 
his chief aims. The combination of a professional 
anatomist of highest standing, with a suigeon of rare 
skill is unique; in these days of high specialization, it 
is not likely to occur soon again. 

Those of us who were Huntington’s intimate friends 
will always regard him as highly for what he was, as 
for what he accomplished. His charm of manner, 
his humor, his deep loyalty to friendships, his master- 
ful energy, his whole dominant personality we shall 
not forget. He was a rare man, a remarkable friend. 

Charles F. W. MoClube 

Pbinceton TJniveesitt 


IDEALS OF THE ENGINEERS 

In receiving this great honor, I do so with feelings 
of deep gratitude and not without a sense of humility, 
for I realize that the brain of the individual has its 
limits as a storehouse, and that with knowledge con- 
tinually increasing, any one mind can take in only a 
small portion of the rapidly accumulating body of 
engineering information. In these days, intellectual 
specialization is absolutely necessary, and whatever 
I have been able to accomplish is the result of spe- 
cialization and the cooperation of many individuals. 

In order to be of use to society, the ideas of the 
engineer in every department, in transportation, com- 
munication, and architecture, must first be embodied 
in physical form, and because of this he has achieved 
such a mastery over material things that he is re- 
garded as preeminently the exponent of a naaterial 
age. The great utility and economy resulting from 
his activities are so sensational as to conceal from 
view the ideals which form the basis of his creative 
work. 

If seeking the truth and applying the truth to the 
affairs of man is a spiritual thing, then the engineer 

3^Addr^ of John J. Carty upon receiving the John 
Fritz Gold Medal, February 15, 1928. 


must be absolved from the charge of materialism. 
He is an advocate for truth. His works must be 
tried in the inexorable court of Hature, where no 
errors are committed and no exceptions granted. The 
work of the engineer is dedicated to the use of man- 
kind, and the pecuniary compensation which he him- 
self obtains is slight compared with the great benefits 
received by society. He finds inspiration and reward 
in achievement, and his real compensation is the 
good which others derive from what he has done. 

Let us consider briefly the ideals of the engineer 
and the nature of his functions in the light of modern 
theories of evolution. 

We are told that man has come from a lowly origin, 
and that during ages of time incalculably long he has 
advanced to his present position at the head of the 
animal kingdom. It has been supposed that in man 
himself this evolutionary process is still at work, and 
that, therefore, in the course of the ages he will evolve 
into a superlative type, and then perhaps all will 
go weU. 

Inasmuch as this evolutionary process in man him- 
self is said to have taken vast periods of time, it is 
not unreasonable to expect that further ages must 
elapse before salvation by this form of evolution 
could be achieved. 

Such a view does not afford much comfort nor 
does it provide any basis for a practical program to 
guide us. Even speaking in terms of the hfe of a 
nation, such a process is too slow. We must reckon 
with man as he now is. Our problems must be solved 
by working upon him and through him, and can not 
wait for the arrival of the hypothetical superman. 
Indeed, it is stated by an eminent authority that 
there are no indications that future man will be more 
perfect in body than the most perfect individuals 
of the present, or than the most perfect men and 
women in the days of Phidias and Praxiteles. There 
seems to be no general agreement as to whether this 
process in man himself has actually ceased; but I 
believe it is safe to say, in any event, that it is too 
slow in its operation to afford a solution of any of 
the problems that now confront us. 

But this is not ail that evolution has to offer. For, 
even if this one pathway should be closed to further 
great progress during our age, we are assured by 
that eminent authority, Professor Edwin Grant Conk- 
lin,^ that there are two others which are open to us. 

The first of these to be considered is one which is 
preeminently under the control of the engineer. 
Conklin tells us that the evolution of man, the in- 
dividual, is no longer limited to his body or mind; 

2** The Pireetioii of Human Evolution,” Edwin Grant 
Conklin. 
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but by adding to Ms own powers tbe forces of nature, 
man bas entered upon a new path of progress. Tbe 
diiferentiations of various members of a colony of 
ants or bees, be tells us, are limited to tbeir bodies 
and are fixed and irreversible. But in human society, 
differentiations are no longer confined to tbe bodies 
of individuals, but bave become as it were extra- 
corporeal. And by bis control over nature, man bas 
taken into Ms evolution tbe whole of Ms environment. 
Although be is not as strong as the elephant, nor as 
deft as tbe spider, nor as swift as tbe antelope, nor 
as powerful in tbe water as tbe whale, nor in tbe air 
as tbe eagle ; yet by Ms control of tbe forces of nature 
outside of bis body, be can excel all animals in 
strength and delicacy of movement, and in speed and 
power, on land, in water, and in air. 

Tbe true object of engineering is not to create 
machines to wMcb men will be bound by tbe chains 
of necessity, or mechanisms to wMcb they will become 
slaves. Tbe mission of tbe engineer is to obtain such 
a mastery in tbe application of tbe laws of nature 
that man will be liberated and that tbe forces of tbe 
universe will be employed in bis service. According 
to Conklin, this new path of progress is in all respects 
tbe most important wMcb bas ever been discovered 
by organisms, and no one can foresee tbe end of tMs 
process of annexing to our own powers tbe illimitable 
forces of tbe universe. 

Concerning tbe other pathway of evolution, be tells 
us that progress in intellectual evolution, no less than 
in physical, lies in tbe direction of increasing speciali- 
zation and cooperation. But tMs progress, be says, 
is no longer taking place within tbe individual, but 
in the specialization and cooperation of many indi- 
viduals. Tbe intellectual evolution of tbe individual 
may bave come to an end; but whether or not this is 
true, it is certain that tbe intellectual evolution of 
groups of individuals is only at tbe beginning. In 
social evolution — ^tbe evolution of human society — 
Conklin says a new path of progress bas been found, 
tbe end of wMcb no one can foresee. 

Progress along tMs pathway, also, is vitally de- 
pendent upon tbe work of tbe engineer, for tbe perfec- 
tion of all forms of communications and transporta- 
tion is essential in order that tMs new super-organism, 
human society, shall acMeve its destiny. 

Emphasizing tbe importance of this, Trotter,® 
another distinguished writer on evolution, tells us 
that tbe capacity for free iatereommunication between 
individuals of tbe ^ecies bas meant so much in tbe 
evolution of man, and will certainly come in tbe 
future to mean so incalculably more, that it can not 

^^^Instincts of tbe Herd in Peace and War,*’ W- 
Trotter. 


be regarded as anything less than a master element in 
tbe shaping of Ms destiny. 

Tbe use of tbe spoken word to convey ideas dis- 
tinguishes man from all other created things. It is 
tbe function of tbe engiueer to provide for tbe exten- 
sion of tbe spoken word by means of electrical systems 
of intercommunication wMcb will serve to connect tbe 
nervous system of each unit of society with all of tbe 
others thus providing an indispensable element in tbe 
structure of that inconceivably great and powerful 
organism wMcb it is believed wiU be tbe ultimate out- 
come of tbe marvelous evolution wMcb society is to 
undergo. 

There is one element and only one, wMcb stands in 
tbe way of tbe realization of tMs inspiring vision. 
That is man himself for be is tbe unit or cell out of 
wMeb tbe new organism is to be evolved. In tbe 
individual animal organism, tbe units or cells are 
physically Joined to each other; but in tbe social 
oiganism, tbe units are individuals, not physically 
joined but free to move about at will. Tbe connec- 
tion between these separate and mobile units is accom- 
plished by communications, wMcb convey information, 
ideas, and impulses from one mind to another. 
Whether these communications shall be employed in 
peaceful, constructive cooperation, or whether they 
shall be used to engender conflict and confusion, 
depends upon man himself. 

‘Already, tbe applications of science to human 
affairs bave far outrun tbe ability of man to use 
them wisely. Tbe engineer bas provided agencies 
of incalculable value in time of peace, but they 
are also endowed with prodigious powers of de- 
struction wMeb can be loosed in time of war. 
Unless we solve tbe problem encountered in man 
himself, tbe outlook is dark indeed, and it may 
even be questioned whether our civilization will 
endure. 

Human behavior presents tbe most important and 
tbe most formidable problem of all tbe ages. Its 
solution can be acMeved only by profound and pro- 
longed researches, wMcb shall bring to bear upon 
every phase of tbe subject all of tbe resources of 
science. 

While, in such a consideration as tMs, it would be 
folly to ignore tbe claims of religion and pbilosopby, 
it would be a grave error to conclude that, in order 
to avoid disaster, we must restrict progress in tbe 
application of science to material things. On tbe con- 
trary, we must accelerate progress in all tbe sciences, 
for the knowledge thus gained will be required in 
preparing tbe individual man to function as a sane 
and peaceful unit in tbe ultimate social organism. 

Scientific research in our universities and elsewhere, 
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conducted solely for the increase of knowledge, should 
receive more adequate financial support, so thd!fc it 
may he prosecuted with ever-increasing vigor. If 
this is done, I believe that in the fulness of time, by 
further scientific discoveries, the physical development 
of man will be improved, that many diseases will be 
entirely eliminated, and that immunity to the others 
will be achieved, and that feeble-bodiedness and 
feeble-mindedness will disappear. Thus will be re- 
moved some of the greatest barriers to social progress. 

In the great plan of evolution, the part assigned to 
the engineer calls for the highest exercise of his crea- 
tive faculties, for he is to direct the evolution of man’s 
extra-corporeal powers, providing hiTn with more 
numerous and still more powerful additions to his 
feeble bodily equipment. 

The ideals of the engineer wiU not be realized until 
man has achieved his destiny in that social organism 
which is foreshadowed ^^with its million-minded 
knowledge and power, to which no barrier will be 
insurmountable, no gulf impassable, and no task too 
great.” 

John J. Caett 

American Telephone and 
Telegraph Co. 


SCIENTIFIC EVENTS 

CONFERENCE OF LAKE ERIE BIOLOGISTS 

Since the initiation of active field investigations in 
Lake Erie by the U. S. Bureau of Fisheries in the 
summer of 1927, it has become evident that several 
investigators and research institutions are already 
interested in biological research in these waters and 
that others are either planning to -undertake such 
studies or are in a favorable position to do so. 

To stimulate interest in Lake Erie and to center 
attention upon fisheries conservation, the commissioner 
of fisheries called a conference of the various biologists 
working independently or as iqembers of the staffs of 
research institutions and universities with the hope of 
effecting closer coordination of the work and to pre- 
vent dupHeation of effort. Dr. Francis H. Herrick, 
of Western Reserve University, offered the facilities 
for the meeting, and the conference, therefore, was 
held in Cleveland on February 6. 

The New York Conservation Department was repre- 
sented by Alexander McDonald, commissioner, and 
Dr. Emmeline Moore; Dr, R. H. Pegrum represented 
the Buffalo Society of Natural Sciences; N. R. Buffer, 
Fisheries Commissioner of Pennsylvania, was present; 
Dr. R. C, Osbum, of Ohio State University; E. L. 
Wickliff, W. M. Tidd, and M. Young, of the Ohio 
Division of Fish and Game, and Dr. R. Y. Bangham, 
of Wooster College, Wooster, Ohio, alp were present. 


A number of the faculty of Western Reserve Univer- 
sity attended, including Dr. Herrick and Dr, J, Paul 
Yisseher. The Ohio State Depairtment of Health was 
represented by Messrs. B. F. Hatch and Paul Mason; 

0. F. Si mm ons represented the Cleveland Museum of 
Natural History. Michigan was represented by C. L. 
Hubbs, curator of fishes of the State University, and 
the Province of Ontario by W. J. K, Harkness and 
J. L. Hart, of the University of Toronto. Besides 
Commissioner Henry O’Malley, who presided at the 
conference, the Bureau of Fisheries was represented 
by Lewis Radeliffe, Elmer Higgins, Dr, John Yan 
Oosten, StiUman Wright and E. J. McClure. In ad- 
dition to these of&eial delegates a number of commer- 
cial fishermen and fish merchants evidenced their in- 
terest in the solution of fishery problems in Lake Erie 
by attending the conference and entering into the 
discussions. 

After an address of welcome by Dr. Herrick, Mr. 
O’Malley took the chair and the following program 
was taken up : 

1. Conservatioii in Lake Erie and the need for cooperative 

investigation, Henry O’Malley. 

2. The condition of the Great Lakes fisheries, Lewis Rad- 

cliffe, 

3. Review of the present state of knowledge concerning 

the biology of Lake Erie, Dr. E. C. Osbnm. 

4. Biological problems in Lake Erie, Dr. C, J. Fish 

(read by Dr. E. H. Pegrum). 

5. Survey of research programs and research facilities: 

a. State of New York, Mr. McDonald and Dr. Moore. 

b. Buffalo Museum of Natural Sciences, Dr. Pegrum. 

c. State of Pennsylvania, N. E. Buffer. 

d. State of Ohio, Dr. E. C. Osbum. 

e. Western Beserve University, Dr. J. Paul Yisseher. 

f. University of Toronto, W. J. K, Harkness. 

g. University of Miehigan, Carl L. Hubbs. 

h. U. S. Bureau of Fisheries, Dr. John Yan Oosten. 

i. Other agencies; 

1. Cleveland Museum of Natural History, G. F. 

Simmons. 

2. Ohio State Board of Health, B. F. Hatch. 

The fisheries situation in Lake Erie and the need for 
further investigations were discussed freely by various 
members of the conference. In surveying the research 
programs and research facilities of the various organ- 
izations it was apparent that the States of New 
York and Ohio are contemplating further investiga- 
tions in Lake Erie on an extensive scale during the 
coming year. Included in the program of the State 
of New York is the employment of personnel from 
several cooperative institutions, such as Cornell Uni- 
versity, Syracuse University, Rensselaer Polytechnic 
Institute and the Buffalo Museum of Natural Sciences. 
At the western end of the lake the Ohio Division of 
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Fish and Game is joining forces with the state uni- 
versity and the Franz Theodore Stone Laboratory in 
conducting studies there. In the central part of the 
lake the Fish and Game Department of Pennsylvania 
has promised cooperative action^ together with the 
biologists of Western Eeserve University. The prov- 
ince of Ontario is unable to cooperate actively because 
of the fact that biologists of the University of Toronto 
are already engaged in fishery problems in Lake 
Ontario; and while undertaking no active field work, 
the University of Michigan offers cooperation in prob- 
lems concerning technical ichthyology. The bureau's 
staff of investigators, under the direction of Dr. John 
Van Oosten, is being built up, and by early summer 
seven workers will be engaged in investigations deal- 
ing directly with the fisheries. 

At the close of the discussions, in which every one 
was given opportunity to express his views, it was 
determined that the Commissioner of Fisheries should 
appoint an executive committee to draft plans for 
coordinated research on Lake Erie, based on the indi- 
vidual plans submitted. Mr. O’Malley appointed 
Elmer Higgins chairman and Drs. E. C. Osbum and 
Emmeline Moore as members of this committee with 
instructions to draft the program and refer it back to 
the individual cooperative investigators for their ap- 
proval and action. The committee was directed fur- 
ther to prepare a bibliography on equipment, with 
special reference to experimmital fishing gear, and to 
make an effort to standardize collecting equipment 
among the investigators as far as possible. It is be- 
lieved that material progress has been made in stimu- 
lating research on the problems of conservation and 
the rebmlding of a valuable but sadly depleted fishery 
in Lake Erie. 

Elmeb Higoihs 

U. S. BUEE4.U OP Fisheries 

MEETING OF THE AMERICAN ELECTRO- 
CHEMICAL SOCIETY 

The AmeMan Electrochemical Society will hold its 
annual meeting at Bridgeport, Conn., on April 26, 27 
and 28. TM& district was chosen owing to the epoch- 
making developmenl^ in the electric manufacture of 
brass. The president of the society is Professor S. C. 
Lind, head of the department of chemistry of the 
University of Minnesota and the American represen- 
tative of the International Radium Standards Com- 
mission. Professor Lind will show the members a 
number of gas reactions brought about' by radium 
emanations. 

On April 26, the society will convene at the new 
Hotel Stiatfield, and will devote Friday morning to 
the discussion of electric heating, molting and electric 
taxmm linings. Among those who will participate in 


this discussion are Mr. E. E. Talley, president and 
chief engineer of George J. Hagan Company, Pitts- 
burgh; Mr. R. M. Keeney, industrial heating engineer 
of the Connecticut Light and Power Company; Mr. 
John L. Christie, metallurgist of the Bridgeport Brass 
Company; Dr. B. D. Saklatwalla, vice-president of 
the Vanadium Corporation of America, and others. 

The Thursday morning session at the Hotel Strat- 
field wdll be devoted to a discussion of new batteries, 
and Dr. George W. Vinal, of the U. S. Bureau of 
Standards, -will preside. Owing to the development 
of the radio industry, the battery business has in- 
creased by leaps and bounds. The Burgess Labora- 
tories of Madison, Wisconsin, will present the results 
of their latest discoveries. The storage battery will 
be analyzed by experts in this field, and there will be 
reports on improved types of wet primary cells such 
as the Edison and Waterbury cells. Finally, there 
will be a demonstration of new rectifiers and elimi- 
nators. On Thursday afternoon the members will 
proceed upon a tour of inspection of the factories in 
Bridgeport and vicinity. On Thursday evening there 
will be a public lecture by Professor Bergen Davis, of 
Columbia University, who will demonstrate the use of 
the X-ray in the study of metals and compounds. 

The local committee is headed by Mr. John L. 
Christie, metallurgist of the Bridgeport Brass Com- 
pany. Mr. Christie has been working for many weeks 
in arranging for plant visits and social functions. 
Other members of his committee include the follow- 
ing: Messrs. F. M. Turner, Charles J. McElroy, W. 
G. Stratten, Raymond O’Connor, W. 0. Mitscherling, 
Karl Pitschner, Walter M. Bradley, William Delage, 
George B. Hogaboom and J. C. Bradley. The main 
social event of the electroehemists’ convention will be 
a dinner and dance on Friday evening. 

The final session will be held Saturday morning, 
and win be devoted to the presentation of papers on 
electroplating of nickel, gold, silver, chromium and 
thallium. Professor K M. Baker, of the University 
of Michigan, and expert for the G. C. Spring and 
Bumper Company, will preside over this session. 

ELECTION OF FELLOWS TO THE ROYAL 
SOCIETY OF EDINBURGH 

The following candidates have been recommended 
by the council for election as Fellows of the Royal 
Society of Edinburgh: 

Baker, Edwin Arthur, assistant at the Royal Observa- 
tory, Edinbuigh; Barbour, George Brown*, professor of 
geology, Tenching University, Peking, China; Brown, 
Hugh Wyhe; Bruce, William Straton, parish minister of 
Banff; dark, Alfred Joseph, professor of materia medica 
in the University of Edinburgh; Goutie, Alexander, as- 
ristant in the chemistry department, Univeirity of Edin- 
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burgh; Oumining, Williaon Murdoch, senior lecturer on 
organic chemistry, Royal Technical College, Glasgow; 
Dawson, Warren Royal, fellow of the Royal Society of 
Medicine; Fenton, Edward Wyllie, lecturer in agricultural 
botany, Edinburgh and East of Scotland College of Agri- 
culture; Forrest, James, lecturer in physics, University 
College, Dundee; Fraser, John, Regius professor of clin- 
ical surgery in the University of Edinburgh; Fraser, 
Kenneth, deputy county medical officer of health, Cum- 
berland; Harding, William Gerald, Christ Church, Ox- 
ford; Hobson, Alfred Dennis, lecturer in zoology in the 
University of Edinburgh; Hodge, William Vallance 
Douglas, lecturer in mathematics in the University of 
Bristol; Hunter, Arthur, vice-president and chief actuary 
of "the New York Life Insurance Company ; Johnston-Saint, 
Percy Johnston, secretary, Wellcome Historical Medical 
Museum, London; Johnstone, Robert William, professor of 
midwifery and diseases of women in the University of 
Edinburgh; Jones, Tudor Jenkyu', lecturer in anatomy in 
the University of Liverpool; MacDonald, Thomas Logie, 
secretary of the West of Scotland branch of the British 
Astronomical Association; Mackie, Thomas Jones, profes- 
sor of bacteriology in the University of Edinburgh; 
Matthai, Goorge, professor of zoology, the Government 
College, Lahore, India; Nichols, James Edward, research 
assistant m genetics at the animal breeding research de- 
partment, University of Edinburgh; O^Donoghue, Charles 
Henry, lecturer in zoology in the University of Edin- 
burgh; Percival, George Hector, assistant physician, skin 
department, Royal Infirmary, Edinburgh; Pilcher, Robert 
Stuart, general manager and engineer, Edinburgh Cor- 
poration Tramways and Motors; Price, Charles Edward, 
formerly M,P. for Central Edinburgh; Roberts, Owen 
Fiennes Temple, lecturer in astronomy and meteorology 
in the University of Aberdeen; Senior-White, Ronald, 
malaria research officer. Central Malaria Bureau, Kasauli, 
India; Smith, Alick Drummond Buchanan, assistant ani- 
mal breeding research department. University of Edin- 
burgh; Watters, Alexander Marshall, rector of Hawick 
High School; Whittaker, John Macnaghten, senior scholar 
of Trinity College, Cambridge, and lecturer in mathemat- 
ics in the University of Edinburgh; Williamson, John, 
lecturer in mathematics in the University of St. Andrews. 

NEW CHAPTERS OF THE SOCIETY OF 
SIGMA XI 

The Arizona chapter of the Society of Sigma Xi 
was installed at the Univemty of ALrizona on iffie 
afternoon of February 22, Dr. W. F. Durand, of 
Stanford University, acting in the capacity of install- 
ing officer. In the evening a banquet was held, fol- 
lowed by the first Sigma Xi lecture, entitled “Science 
and Civilization,^^ by Dr. Durand. The officers of the 
newly-installed chapter are: Dr. P. S. Burgess, presi- 
dent; Dr. G. T. Caldwell, vice^-presidentj and Dr. H. B. 
Leonard, secretary-treasurer. 

The college of medicine of the University of Illinois 
chapter of the Sigma Xi was installed on March 9 
by the national president, Dr. F. R, Moulton, and 


Professor George Baitsell, of Yale University, head 
of the executive committee. There are twenty-eight 
charter members. Dr. D. J. Davis, dean of the college, 
was elected president, and Dr. William H. Welker, 
secretary; Dr. I. Pilot, treasurer , and Drs. William F. 
Petersen, H. A. McGuigan and Dr. V. E. Emmel 
to memhership in the executive committee. 

A chapter of the Society of the Sigma Xi was in- 
stalled at the Kansas State Agricultural College on 
March 3. The chapter members, 58 in number, were 
all alumni members of Sigma Xi, representing 22 dif- 
ferent institutions. The installing officer, Professor 
George A. Baitsell, of Yale University, gave the in- 
stallation address on the subject “Coagulation in its 
relation to Tissue Formation.” 

There has recently been organized at Louisiana 
State University a Sigma Xi Club composed of nine- 
teen members from the departments of botany, ehem- 
istiy, geology, mathematics, physics, zoology and the 
experiment station. The purpose of the club is to 
further the advancement of research in the university 
and to give the university community the opportunity 
when possible to hear prominent speakers on scientific 
subjects. 


SCIENTIFIC NOTES AND NEWS 

PnESENTAOSOir of the Bruce medal of the Astro- 
nomical Society of the Pacific to Dr. Walter S. Adams, 
director of the Mount Wilson Observatory, will be 
made on April 16 by Dr. W. W. Campbell. On this 
occasion Dr, Adams will give an address on “The 
Past Twenty Years of Physical Astronomy.” 

Dr. Hideto Nootrcm, of the Rockefeller Institute 
for Medical Research, has been elected a correspond- 
ing member of the Yienna Microbiological Society. 

Ii!r recognition of his distinguished service to the 
British government in the field of tropical medicine, 
the honor of knighthood has been conferred on Dr, 
Aldo Castellani, professor and director of the depart- 
ment of tropical medicine, Tulane University of Louis- 
iana School of Medicine, and director of tropical med- 
icine and physician in the Ross Tropical Institute and 
Hospital, London. 

De. Aleistiues Agramontb, of Havana, who was 
a member of the group of army officers — ^Reed, Car- 
roll, Lazear and Agramonte — ^whieh was appointed by 
the United States to conduct the yellow fever investi- 
gation in Cuba, at a special meeting of the faculty, 
members of the American College of Physicians and 
students and citizens of New Orleans, was awarded 
the degiree of doctor of laws by Tulane University. 

The Academy of Natural Seien(^ of PHladelpbia 
announces that its committee on the Joseph Lddy 
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Memorial Award for 1928 has selected Dr. Henry 
Augustus Pilsbry, chief of the department of mol- 
lusea at the academy, as the recipient of the award. 
The report of the committee states that ^*^the award is 
made in recognition of his researches on the phylogeny 
of the terrestrial moUnsea, in which field he is uni- 
versally regarded as a leading authority, and for his 
work on the classification of the Cirripedia which con- 
stitutes the most notable contribution to the subject 
in recent years.” The award consists of a bromze 
medal and honorarium, given once in three years for 
outstanding work in the natural sciences. It was 
founded in 1923 and its first recipient, in 1925, was 
Dr. Herbert Spencer Jennings, of the Johns Hopkins 
University. The committee which made the 1928 
award consisted of Dr. Witmer Stone, chairman, Dr. 
Edwin Cr. Conklin, Dr. William B. Scott, Dr. J, Percy 
Moore and James A. G. Rehn. 

S. G. Blaitlock, general manager of the Consoli- 
dated Mining and Smelting Company of Canada, will 
be the recipient this year of the James Douglas medal, 
awarded annually by the American Institute of Min- 
ing Engineers for distinguished achievement in non- 
ferrous metallurgy. 

The Thomas Hawksley gold medal of the British 
Institution of Mechanical Engineers has been awarded 
to H. L. Guy for his paper entitled “The Economic 
Talue of Increased Steam Pressure,” which was pre- 
sented in November, 1926. 

BorLE medals have been awarded by the coun- 
cil of the Royal Dublin Society to Dr. W. R. G. 
Atkins (pure science) and to Professor W. E. Ade- 
ney (applied science) and were presented at a special 
scientific meeting of the society on February 15. 

Dr. Joksj H, Musser, professor of medicine at 
Tulane University, was elected president-elect of the 
American Collie of Physicians at the New Orleans 
meeting on March 8; Drs. Aldxed S. Warthin, Ann 
Arbor, and Solon Marx White, Minneapolis, were re- 
elected vice-presidents \ Dr. Williams MeKhn Marriott 
was elected third vice-president, and Drs. Clement R- 
Jones, Pittsburgh, and George M. Piersol, Philadel- 
phia, were reappointed treasurer and secretary-gen- 
eral, respectively. 

Db. Edward L, Keyes, professor of clinical sur- 
gery at the Cornell University Medical College, has 
been elected president, and Dr. Donald R. Hooker, of 
Baltimore, secretary, of the American Social Hygiene 
Association for 1928. Dr. William H. Welch is hon- 
orary president. 

Processor R. C. Wallace, of the University of 
Manitoba, has been made cbairman of the Manitoba 
hydro-electric commission. 


Dr. Andrew M. Soule, president of the State Col- 
lege of Agriculture, Athens, Ga., has been named 
president of the Southern Appalachian Power Con- 
ference. 

Raphael Zon, director of the Lake States Forest 
Station at St. Paul, has been transferred to Wisconsin 
and has been appointed non-resident professor in the 
university. He will direct forestry investigations 
under the supervision of the Wisconsin Conservation 
Commission, the United States Forest Service and the 
State College of Agriculture. The experiments will 
be conducted in different sections of the state. 

Db. Clippobd L. Derick, assistant resident physi- 
cian at the Rockefeller Hospital, New York City, has 
been appointed physician to the Peter Bent Brigham 
Hospital, Boston, Massachusetts, to succeed Dr. Cyrus 
C. Sturgis, recently appointed professor of medicine 
at the University of Michigan. 

Dr. a. L. Melander, head of the department of 
biology in the College of the City of New York, has 
declined the post of state entomologist for New York. 

Commander John C. Thompson, doctor at the 
Pearl Harbor Navy Yard; W. M. Giffard, amateur 
entomologist, and Bruce Cartwright, student of Ha- 
waiian ethnology and history, have been appointed 
research associates on the staff of the Bernice P. 
Bishop Museum, Hawaii. 

Db. H. E. Barnard recently resigned the presi- 
dency of the American Institute of Baking, and has 
organized the firm of H. E. Barnard, Inc., in Indian- 
apolis, for consultation on problems relating to food 
production. 

Dr. C. L. Shear, who spent the past winter col- 
lecting fungi in the Hawaiian Islands, is expected 
to arrive in Washington sometime during Apnl. Dr. 
Neil E. Stevens, who accompanied Dr. Shear during 
much of his trip, devoted especial attention to the dis- 
eases of strawberries. 

Dr. H. a. Gleason, of the New York Botanical 
Garden, sailed on March 22 for Europe, and will de- 
vote the ensuing six months to a continuation of his 
studies on the flora of British Guiana. 

Maurice H. Bigelow, of Concord, Mass., who for 
the past three years has been head of the department 
of sciences in the American College of Saloniea, 
Greece, plans to return in June, to engage in indus- 
trial chemistry and to give a course of lectures on “In- 
dustrial Openings in the Near East.” 

Tm third course of two lectures under the Morris 
Herzstein lectureship on diseases of the Pacific Basin 
including tropical diseases will be given by Dr, Rich- 
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ard P. Strong, professor of tropical medicine of the 
Harvard Medical School, on May 2 and May 3, at the 
Stanford Medical School, The title of Dr. Strong’s 
lectures will be ^'Kecent Advances in Tropical Medi- 
cine.” 

The first address under the Abner Wellborn Cal- 
houn lectureship of the Medical Association of 
Georgia will be given on May 9, by Dr. George E. 
de Schweinitz, of Philadelphia, on ^'Headaches.” 

Pbofbssoe Lyman C. Newell, of Boston Univer- 
sity, will deliver the address at the exercises com- 
memorating the one hundred and seventy-fifth anni- 
versary of the birth of Count Rumford which will 
be held on March 26 at Woburn, Mass., where Count 
Rumford was bom. The title of the address is 
^'Coxint Rumford — Scientist and Philanthropist.” 

Db. Geoege Bargee, professor of chemistry, Uni- 
versity of Edinburgh, lectured at the Medical School 
of Harvard University, on March 9, on “Thyroxine 
and the Thyroid Gland.” On March 16 Dr. Barger 
gave a lecture on the same subject before the New 
York University chapter of the Sigma Xi. 

Dr. Dean D. Lewis, professor of surgery in the 
Johns Hopkins University, delivered the Hodgen 
lecture on March 20, before the St. Louis Medical 
Society on “Reconstruction Surgery.” 

V, K , La Mee, assistant professor of chemistry at 
Columbia University, lectured on “The Infiuenee of 
Electric Properties on the Behavior of Solutions” 
before the Cleveland, Columbus, Cincinnati, Ann 
Arbor and East Lansing, Michigan, sections of the 
American Chemical Society from March 9 to 16. His 
lecture before the Indianapolis section on March 14 
dealt with “Oxidation Potentials and their Biological 
Significance.” 

Professor Chancey Juday, of the University of 
Wisconsin, gave a public lecture at the University of 
Michigan on March 9 on “Recent Aspects of Limnol- 
ogy.” 

Dr. G. J. Davisson, of the Bell Telephone Labora- 
tories, Inc., addressed the Franklin Institute on March 
21 on “Are Electrons Waves?” 

Dr. 0. E, Meinzer, of the U. S. Geological Survey, 
recently delivered a lecture entitled “Well Water and 
Well Problems in Different Parts of the United 
States,” before the lUinois Water-Well Drillers Asso- 
ciation, in Urbana, and the Minnesota Well Drillers 
Association, in Minneapolis. 

Dr. Robert G. Aitken, associate director of the 
lick Observatory, addressed the Astronomical Society 
of the Pacific on March 19 on “Multiple Stars.” 


Dr. Oscar Riddle, of the Cam^e Station for Ex- 
perimental Evolution, Cold Spring Harbor, N. Y., 
addressed a meeting of the section of biology of The 
New York Academy of Sciences on March 12 on 
“Studies on Thyroids and Gonads,” 

Dr. W. F. G. Swann, director of the Bartol Re- 
search Foundation of the Franklin Institute, lectured 
on “The Earth’s Magnetic Charge” at the meeting of 
the American Institute of Electrical Engineers in New 
York on February 13, and also on “Recent Theories 
of the Atom” at the joint meeting of the Physical So- 
ciety and Optical Society at Columbia University on 
February 24. 

The thirteenth Guthrie lecture before the British 
Physical ■ Society on electrodeless dischai^e through 
gases was given by Sir Joseph Thomson on March 9 
at the Imperial College of Science and Technology, 
South Kensington. 

The Romanes lecture at the University of Oxford 
for this year will be delivered by Dr. D. M. S. Watson, 
Jodrell professor of zoology and comparative anat- 
omy in University College, London, on May 4. His 
subject will be “Paleontology and the Origin of Man.” 

As a tribute to the thoroughness and accuracy of 
the exploratory and geological investigations of the 
late Dr. G. M. Dawson, at one Hme a member and 
later director of the Geological Survey of Canada, a 
monument is to be erected by Mr, Fenley Hunter, of 
New York, on the bank of the liard River in Yukon 
territory. 

It was announced on March 14 that the half-way 
mark had been passed in New York’s quota of $500,- 
000 toward the completion of the $2,000,000 Leonard 
Wood memorial for the eradication of leprosy. 

De. Thomas Bruce Fseas, professor of chemistry 
at Columbia University, died on March 15, aged fifty- 
nine years. 

Charles Wilson Easley, professor of chemical 
engineering at Syracuse University, died on January 
27, at the age of fifly-two years. 

Austin Beadstreet Fletcher, consulting engineer 
for the Bureau of Public Roads of the U. S. Depart- 
ment of Agriculture, died on March 8, at the age of 
fifty-six years. 

Sib Dawson Williams, who retired last January 
from the editorship -of the British Medical Journal 
after thirty years of distinguished service in that 
office, died on Februaiy 27, aged seventy-three years. 

A cobrespondent writes that Professor Charles 
Walter Howard, who in September last returned to 
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this eonntry from China to head the department of 
zoology at Wheaton College, died on March 1 from 
injuries received vrhen he was struck by an interurban 
trolley. Professor Howard was an entomologist of 
wide experience in this country, in Africa and in 
China, For the past eleven years he was connected 
with lingnan University at Canton and since 1923 
he was director of the Gk)vemment Bureau for the 
Improvement of Sericulture in Kwongtung Province, 
a position which he held at the time of his death. He 
was fellow of the London Entomological Society and 
member of the Pan-African Trypanosomiasis Com- 
mission and was a member of the First International 
Congress of Entomology held in Brussels in 1909. He 
was to have served as chairman of the serieultural 
section of the Fifth International Congress of Ento- 
mology, meeting in August of this year in Ithaca. 

The annual meeting of the Kentucky Academy of 
Science wOl be held on May 12 at the University of 
Kentucky. The invited speaker will be Dr. E. C. 
Stakman, plant pathologist of the University of 
Minnesota, who will also represent the American 
Association for the Advancement of Science at the 
meeting. Dr, A. M. Peter, of Lexington, is secretary 
of the academy and the division secretaries are : Phys- 
ical sciences, Professor C. S, Crouse, University of 
Kentucky; biological sciences, Professor E. H. Fergus, 
Experiinent Station, Lexington; philosophy and psy- 
chology, Dr. M. A. Caldwell, University of Louisville. 

A OBOUP of scientific men at Princeton who are 
interested in “analysis situs’^ is organizing an informal 
conference on the subject immediately preceding the 
April meethig of the American Mathematical Society 
in Hew York City. At that meeting there will be held 
an extensive symposium on all phases of analysis situs, 
but it is believed that a conference such as plapned 
will provide closer contact and a more thorough ex- 
change of ideas than can take place at a general meet- 
ing of the society. The topic to be considered will be 
“The Ideal Organization of the Subject MEatter of 
Analysis Situs as it Stands To-day.” There is, how- 
ever, no idea of holding to . this subject should the 
discussion develop in some other direction. The 
formal meetings of the conference will take place on 
Wednesday and Thursday, April 4, 5, at 2: 30, Room 
312, Palmer Phym<^ Laboratory. In addition to the 
members of the Princeton group (Alexander, Alexan- 
droff, Hopf, Lefsehetz and Veblen) the participation 
of Professors Chittenden, Kline and Morse has been 
assured. 

At the annual council meeting of The History of 
Science Society, held in New York at Teacher^ Col- 
Columbia Universiiy, on February 25, officers 
for the year were dected as follows; President, Dr. 
Edgar F. Smith, Univermty of Pmnsylvania; F«?e- 


Presidents, Dr. John C. Merriam, Carnegie Institution 
of Washington, and Dr. James Harvey Robinson, 173 
Riverside Drive, New York; Recording Secretary, Dr. 
Harry Elmer Barnes, Smith College; Corresponding 
Secretary and Treasurer, !Mr. Frederick E. Brasch, 
Library of Congress; Editor of Isis, Dr. George Sar- 
ton, Harvard University; Members of the Council to 
serve until 1930, Dr, J. McKeen Cattell, editor of 
Science; Dr. Florian Cajori, University of California; 
Dr. George S. Brett, Toronto University; Dr. Lao G. 
Simons, Hunter College, New York, N. Y., and Dr. 
C. A. Browne, U. S. Bureau of Chemistry. 

The Civil Service Commission announces an exami- 
nation for the position of chief of the Bureau of Dairy 
Industry, Department of Agriculture. The examina- 
tion will consist solely of the consideration of quali- 
fications by a special examining board. The entrance 
salary for the position is $6,000. Applications must 
be on file with the commission in Washington not later 
than April 3. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The Columbia University-Presbyterian Hospital 
Medical Center, which has been under construction for 
three years, was opened to public inspection for the 
first time on March 16. Six units were opened. They 
were the Presbyterian Hospital, the Sloane Hospital 
for Women, the Squier Urological Clinic, the Presby- 
terian Hospital School of Nursing Practice, the Hark- 
ness Pavilion and the Anna C. Maxwell Hall for 
Nurses. On March 19 the Presbyterian Hospital will 
begin to move to its new quarters. The College of 
Physicians and Surgeons, the School of Dental and 
Oral Surgery and the State Psychiatric Institute will 
move to the Center during the coming summer. . 

Gifts amounting to $2,000,000 have been made to 
the $15,000,000 endowment fund for the six American 
collies in the Near East since the nation-wide cam- 
paign for funds started on December 2. These gifts 
bring the total endowment up to $9,010,760, plus the 
$1,000,000 from the Rockefeller Foundation for Med- 
ical Work at the University of Beirut. 

Ground has been broken at the University of Wash- 
ington for a new physics building to be built at a cost 
of $465,000, This will be the first unit of a science 
group at the university. The building, a four-story 
structure of Gothic design, will cover an area of 80 
by 230 feet and will be from 50 to 60 feet in height. 
The building is expected to be ready for ocenpancy by 
November of this year. 

According to the Journal of the American Medical 
Association, Tokyo Lnpenal University has decided b> 
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establish a course in hormone chemistry in the medical 
department beginning in April. This is said to be 
the first course of its kind. The cost of maintaining 
the laboratory for the course has been donated by the 
Society for the Advancement of Pharmacology in an 
amount believed to be between 200,000 and 300,000 
yen. Dr. Akira Ogata will be promoted to the rank 
of professor and placed in charge of the laboratory; 
he has been studying hormone chemistry in Europe 
for two years. 

Wilms A. Slater, engineering physicist of the U. 
S. Bureau of Standards, has been elected research 
professor of engineering materials and director of the 
Fritz, engineering laboratory in the department of 
civil engineering at Lehigh University. 

Dr. BENJAiiim Allen Wooten, professor of phys- 
ics at Washington and Lee University, has been ap- 
pointed head of the department of physics of the Uni- 
versity of Alabama, Dr. Robert W, Dickey, professor 
of electrical engineering in the university, will replace 
Dr. Wooten as head of the physics department for the 
coming year. 

Dr. T. L. Patterson, professor of physiology at 
the Detroit College of Medicine and Surgery, has been 
appointed acting professor of physiology for the sum- 
mer quarter of 1928 at Stanford University and will 
be located at the Hopkins Marine Station, Pacific 
Grove, California. 

The summer session of Cornell University, which 
will open on June 30, will have on its teaching staff 
thirty professors from colleges and universities in ad- 
dition to regular members of the Cornell faculty. 
These include in geography and geology: Dr. Collier 
Cobb, of the University of North Carolina; Professor 
Harry Leighton, of the University of Pittsburgh; Dr. 
J. P. Rowe, of the Univ^sity of Montana; Professor 
M. H, Stow, of Washington and Lee University. In 
physics: Dr. William F. G. Swann, of the Franklin 
Institute; Professor Robert E. Loving, of Richmond 
College; Carl A. Heeler, of Columbus, Ohio. 

Wilson F, Brown, instructor in chemical engineer- 
ing at the Ohio State University, has been appointed 
to an associate professorship at the Kansas Agricul- 
tural College to take charge of the work in industrial 
chemistry and chemical engineering. 

The electors to the newly-established Rouse Ball 
professorship of mathematics at the University of 
Cambridge have elected John Edensor Littiewood, 
F.R.S,, fellow of Trinity College and Cayley lecturer 
in mathematics, to the professorship. 

Dr. Georg B. Gruber, of Innsbruck, has been ap- 
pointed professor of pathology at Gottingen. 


DISCUSSION AND CORRESPONDENCE 

OXIDATION-REDUCTION REACTIONS 

In a recent delightful address of Professor Albert 
P. Mathews^ he states that it remained for the physi- 
cal chemist to discover what was really at the bottom 
of oxidations, namely, that when an oxidation takes 
place one or 'more electrons are lost by the substance 
oxidized. This view does, indeed, prevail to-day but 
in the numerous recent papers which have been writ- 
ten to explain oxidation in the light of the electron 
theory, no one, apparently, has attempted to trace 
back this idea to its origin. The reason for this is 
probably that the original publication took place long 
before the electron theory had been enunciated and 
our present conception of oxidation-reduction reac- 
tions was not due at all to one who might be called 
a “physical chemist.” 

In the third edition of Douglass and Prescott’s 
“Qualitative Analysis,^’ published in 1880, special at- 
tention is called to the chapter on oxidation-reduction 
written by Otis Coe Johnson on the basis of the 
theory of negatim bonds. This section appears as 
Part IV of the fourth edition published iu 1883, and 
the section by Johnson is mentioned on the title page 
of this fourth edition as well as in the preface to the 
third edition. Later editions of this well-known book 
bear the name of Prescott and Johnson as authors. 
If one substitutes the word electron for what Johnson 
called a negative bond, it is clear that his theory is 
exactly the same as that which has been rediscovered 
by so many of the younger chemists during recent 
years. Inasmuch as it is not very far-fetched to call 
an electron a negative bond, it seems rather remark- 
able that Johnson in 1880 should have anticipated so 
closely the present electronic conception of oxidation. 

Another statement occurs in Professor Mathews’ 
address which illustrates how long an old theory will 
persist in literature. He writes “And when the elec- 
trical and electronic nature of valence was finally un- 
derstood, a few years ago, it was seen that in every 
case of oxidation the oxidized substance lost a nega- 
tive electron and thus gained a positive charge, in 
other words in every oxidation there is always a 
flow of positive electricity, since the cmr&r^ is always 
supposed to be in the direction of movement of the 
positive, from the oxidizing to the oxidized body.^^ 

Such a statmnent is likely to lead to confusion. 
Since even the high-school pupil of to-day knows 
that the so-called “flow of electricity” is theoretically 
a flow of electrons, it is absolutely inconceivable that 
there should be such a thing as a flow of positive 
electricity. It is quite true that some fifty years or so 

Applications of Physical CSiemistiy to bfodi- 
cine,’* Science, 66 , 606, 1927. 
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ago there was a single fluid theory which was prac- 
tically the reverse of our present electron theory. In 
terms of this old theory, the positive electricity flowed 
in the positive to negative direction. According to a 
later theory, the positive electricity moved in one di- 
rection and the negative electricity in the other, but 
now this double fluid theory has been discarded and it 
is quite generally believed that only the n^ative 
electricity moves in the passage of an electric current 
through, or over, a wire and in oxidation-reduction 
reactions. To be sure, a positively-charged body is 
attracted to a negatively-charged one, and if the 
former is fixed in position, as the cathode when dipped 
in an electrolytic cell, then the positively-charged 
body will move, but in every case of a transfer of 
electricity it is the light electron that changes position 
and never the heavy proton. Consequently, in oxida- 
tion-reduction reactions there is a flow of negative 
charges from the reduetant to the oxidant and never 
a flow of positive electricity from the oxidizing to 
the oxidized body. 

Teachers who persist in indicating the direction of 
an electric current in terms of discredited theories help 
to bring confusion into the minds of their pupils. 

William T. H AtiT. 

PSEUDO-ARTIFACTS FROM THE PLIOCENE 
OF NEBRASKA 

l2sr ScLENCE of May 20, 1&27, there appears, on 
page 482, a genealogical diagram by Henry Fairfield 
Osborn, showing his recently modified conception of 
the origin of man and of his culture. Near the base 
of the family tree is indicated the geological position 
of the well-known Hesperopithecus tooth and of cer- 
tain accompanying fossil bone fragments, thought to 
be implements. Indirect textual references to the 
latter are to be found in the same issue (Science 
News, page xiv) and also in Science of May 6 
(Science News, page x). 

In SciENCfE of December 16, Professor W. K. 
Gregory published a belated article setting forth ins 
matured views i^arding the famous tooth under the 
explanatory title, ^^Hesperopithecus apparently not 
an Ape nor a Man,” It seems timely, therefore, that 
available observations on the associated bone ^^imple- 
ments” should also be made known without further 
delay and I accordingly submit my findings as origi- 
nally set down in August. 

The occurrence of anthropoid remains in the Snake 
Creek beds at Aldine, Nebraska:, being still under 
dispute, the existence in these Pliocene deposits of 
bone objects su^estive of a tool-making being be- 
tion. Observation, unfortunately, is further limited 
homes a subject calling for more than ordinary eau- 


by the fact that in the absence not only of human 
skeletal remains and of hearth-sites, but also of stone 
implements such as could have been used in the pro- 
duction of bone artifacts, the question of man^s pres- 
ence comes to depend entirely on the evidence fur- 
nished by the peculiar bone specimens themselves. 

Having been requested for an opinion concemmg 
these bones, it was at once assumed that the occasion 
demanded something decisive. The entire available 
collection — or rather selection — ^has therefore been 
subjected to systematic study. To check my own 
observations, the material was looked over indepen- 
dently by a laboratory assistant who had previously 
shown some aptness, e.g,y in detecting frauds among 
our old Indian collections. More precisely stated, 
this examination involved the scrutiny of nearly 3,000 
specimens with a magnifying glass and by the aid of 
the best obtainable light. In short, all reasonable 
mechanical precautions have been observed. By way 
of further precaution I have also, as a matter of 
course, asked myself these questions: What now is it 
you are looking for? What precisely are the stand- 
ards by which you are to measure these specimens? 
Expressed in other terms, what are the diagnostic 
characters indicating bone artifacts? 

Without giving a complete inventory of primitive 
bone implements and ornaments, it may here suffice 
to say that implements divide into two major groups 
or classes, viz,, sharp-pointed and sharp-edged. The 
ornaments, or at any rate the objects less distinctly 
utilitarian, separate into tubular forms (cylindrical 
beads, flutes, etc.), and thin flat forms of varying 
outlines, rectilineal and curvilineal. And what dis- 
tinctive features normally characterize each and all of 
these four outstanding classes of objects? First of 
all, a certain more or less easily recognizable shape or 
design. In the second place, implements are gen- 
erally marked by evidences of wear, often resulting in 
a high degree of polish. Generally, too, they are 
marked by abrasions, if not actual perforations j and 
they almost invariably show certain unmistakable 
straight-line cuts and scratches running diagonally or 
transversely across the natural striations of the bone 
itself. Assuming, therefore, that the bone specimens 
to be examined were worked or utilized in a fresh 
state, and that at least some of the more deep-going 
evidences of artificial treatment have been preserved 
in the fossilized objects now available, we have re- 
maining these criteria: diape, wear, polish, cutting 
marks, chopping marks, abrasions and perforations. 
These are perhaps not infallible proofs but they are 
all that we have. In matters of observation pertain- 
ing to objective facts no man is entitled to call up a 
standard for judgment out of his own inner con- 
sciousness. 
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By the light, then, of these deliberate precautions, 
the cursory examination of all the material and the 
repeated critical study of the several suspect pieces 
were undertaken. The result is, in brief, that I find 
no positive evidence either of intentional design or of 
artificial workmanship. 

It is true there are several pointed forms resembling 
awls and also some tubular bone sections resembling 
beads, which, if found, say, in an Indian shell-heap 
would cause a careful archeologist to look at them 
several times before discarding them. But, after all, 
aside from their suggestive shape — simulating not 
finished articles but rather improvised forms often 
adapted from accidental bone fragments — ^they carry 
none of the real telltale marks above enumerated. 
When, therefore, it is alleged (Science News, May 10, 
p. xiv) that ^^eighteen of the [Nebraska] types of 
tools have been matched with counterparts found in 
the mins of cliff-dwellers,” two observations become 
imperative. One is, that with two exceptions — awls 
and tubular beads — ^the “eighteen counterparts^' are 
not designed tools or ornaments but merely accidental 
fragments, a few of which have served temporary 
purposes. The other is that the “matching process” 
referred to involved on the discoverer's part the cull- 
ing over of many thousands of fossil bone fragments. 
We have here, in other words, a close parallel to the 
selective procedure of which Europeans have made 
so much in the accumulation of eoliths. But, as in 
the ease of eoliths, it is pertinent here to remark that 
given the proper raw materials and the right natural 
conditions for their manipulation, nature produces 
many things more or less suggestive of human handi- 
work, and the collector by taking pains can easily 
gather an array of imitations which considered by 
themselves are sometimes deceptively impressive. 

It is trae also that the Nebraska collection affords 
several bone specimens marked by worn U-shaped 
grooves of varying and rather large dimensions and 
of unexplainable origin. These grooves are, how- 
ever, weathered irregularly, and taken by themselves 
are meaningless, being in no sense characteristie of 
true artifacts. 

Lastly, there are two, perhaps three, bone frag- 
ments which carry decidedly suggestive markings. 
Two of these specimens are so striking that once more 
the writer would say that if they had been found in 
a refuse heap one might conceivably have retained 
them as showing certain accidental and purposeless 
indications of human activity. One of these pieces 
is a rib fragment with some shallow irregular cut- 
like markings on the inner face. No one can say 
that these are or are not artificial. They may, how- 


ever, be nothing but tooth marks. The other piece 
is a tibia fragment, the sharp natural angle of which 
carries four slantingly transverse chop-hke marks. 
These markings, though fairly deep, are not sufS- 
eiently clean cut to enable any one to say positively 
that they are artificial; and close to them, moreover, 
are several other fainter and more irregular markings 
which are certainly not artifieial and which therefore 
weaken the original possibilities. 

There remains the difficult question of accidental 
fracture. The success of the eoBectoris matching 
process is really dependent on this feature. And 
it can not be denied that some of the longitudinal 
and diagonal breaks exhibited by the Nebraska speci- 
mens resemble the breaks to be observed in the animal 
bones so abundant in our shell-heaps and ruins every- 
where and which can with reasonable certainty be 
attributed to human agency. Some of these fractures 
in the Nebraska finds are probably old and may have 
been produced while the bone was green or fresh. 
But who is prepared to teU us of the finer distinc- 
tions — if any — ^between fresh bone crushed by a cax- 
nivor and fresh bone crushed by a man between two 
stones! Certain other longitudinal fractures char- 
acteristic of the Nebraska bones, especiaBy those 
carrying the split clear through the condyles, are 
distinctly unhumanlike performances; besides, they 
seem to me to have been made since the bones were 
fossilized. Belonging to this latter class are also 
many clear-cut transverse fractures, which certainly 
could not have been produced in fresh bone, FinaBy, 
the various facets on the fractured pieces often show 
different degrees of wear and polish, suggesting again 
that the breaking-up process has been prolonged and 
at least in part subsequent to fossilization. The more 
or less uniformly worn or semi-poBshed condition of 
certain of the specimens is a matter which may be left 
for others to explain, but it can scarcely be regarded 
as the work of man. 

The inevitable conclusion is, therefore, in my judg- 
ment, that the presence of artifacts in the Snake 
Creek deposits is not established and can not be 
established by the eoBections examined to date. 

N. C. Nei/SOK 

The Ambeigan Museum of 
Natubal History 

THE LIFE HISTORY OF VARANUS 
NILOTICUS 

A PAPER giving a detailed account of the entire life 
Mstory of the Nile monitor, Varanus niloticuSy is be- 
ing prepared for publication, but a brief descriptiou 
of one of the most interesting chapters of its life wiB 
not be out of place at the present rime. 



318 


SCIENCE 


[Voii. LXVn, No, 1734 


The monitor is a large reptile which is fairly com- 
mon in many parts of Africa^ its range extending 
throughout the continent wherever proper conditions 
exist. Although it is one of the largest lizards within 
its range and is not rare even in the more settled 
districts, comparatively little is known concerning its 
more intimate activities. The few accounts dealing 
with the habits of the Nile monitor come from ob- 
servers who have worked in the tropics rather than in 
the more temperate regions of South Africa, which 
probably explains the great difference between the 
following observations and those previously made by 
other observers, (For one account of the egg laying, 
see Roosevelt: “African Game Trails,” pp. 411.) 

Throughout the section of Natal, South Africa, 
where these observations were made, there axe large 
numbers of hard clay ne^ts made by one of the 
most common termites, Eutermes trinermus. These 
nests are cellular in structure, being perforated in all 
directions by numerous small intersecting passages. 
The outside of the nest is composed of the same 
mateml as that used within, day, but becomes much 
harder and offers a good deal of resistance to penetra- 
tion with a hoe or even a spade. 

During the rains the outer covering of the nest 
becomes soaked with moisture and can be broken into 
veiy^ easily. At this season of the year the monitor 
digs its way to the center of the nest and lays from a 
dozen to thirty eggs, about the size of hens^ eggs, cov- 
ered with a tough, leathery integument. As soon as 
the parent is through laying she returns to her regular 
habitat, in some cases at least without having made 
any attempt to cover the eggs. The termites, which 
are always exceedingly active in a healthy colony, re- 
pair the break and in a few hours at most only the 
prince of a slightly damper area on the surface of 
the next remains as evidence of what has occurred. 

At the end of ten months, which brings the date to 
the spring of the year, the hatch o-ut, and throngh 
their own efforts aided by the softening effect of the 
exce^ liquid contained in the old egg “shell,” the 
young make a vertical tunnel and finally emerge from 
the top of the termite nest. As ia>on as they have left 
the nest they make for the near^Kt stream where they 
win be found hunting for food and basking on the 
banks or swimming and diving as readily as do the 
adults. 

Raymond B. Cowles 

trNTVKESI!Fr OF CALirOENIA 
AT Lofi AnUELES 

TRINITASIA— A NEW MOLLUSCAN GENUS 
FROM SOUTH AMERICA 

In 1925, 1 described and figured from the Miocene 
^ Manzanilla, Trinidad, W. L, a shell of very strik- 


ing form, as Thyasira sancti-andrece {Bulletin of 
American Paleontology, No. 42, p. 166, pL 30, figs. 2, 
3, 1925). The hinge of all the Trinidad specimens 
was concealed, and they were only provisionally re- 
ferred to the genus Thyasira, on the advice of Dr. 
W. H. DaU, our greatest conchologist, to whom they 
were submitted because of their puzzling generic 
position. 

Subsequently I studied a series of shells and molds 
from northern South America, which graded in size 
from small individuals to those equalling the Trinidad 
type and exactly like it in form. Several of the 
smaller molds . showed in reverse traces of strong 
cardinal hinge teeth. These were certainly not 
Thyasira, which is practically edentulous; and Dr. 
DaU pronounced them unlike anything he knew. 
Clearly they represented a new genus, but the larger 
members of the series did not show their hinge char- 
acters, and although they had the same form, one 
could not be certain that they possessed hinge teeth 
like the smaUer specimens. 

Lately, however, I had in hand a full-sized sheU, 
equaling the Trinidad type, and by a happy accident, 
its very thin and delicate substance was abraded at 
the beak and marks of about three strong, rather long, 
cardinal teeth were clearly shown in reverse upon the 
internal filling. I hope later to fi.guxe the hinge 
structure. 

For this interesting Miocene genus of Trinidad and 
northern South America, I propose the name Trini- 
tasia, the genotype being the form described, in the 
citation above given, as Thyasira sancti-andre^e 
Maury, from the Miocene of Manzanilla, Department 
of St. Andrews, in southeastern Trinidad. 

Caelocta J, Mauet 

Tonkees, N. Y. 

THE BEHAVIOR OF MALLARD DUCKS 

Dueing the recent cold period a very interesting 
experience was afforded by a flock of about twenty- 
five Mallard ducks who make their home in a small 
stream known as Muddy River, in the Fenway sec- 
tion of Boston. With the fall in temperature, and the 
consequent freezing of the water, it seemed inevitable 
that the ducks would be driven from their swimming 
pool. Yet, from watching them, it became apparent 
that they were not to be driven from their home with- 
out a stru^le. The ducks began to drcle round and 
round in a radius of about 15 feet with a speed and 
determination that was amazing. Throughout the 
entire night, they plied about in tbeir little pool, and 
though the bitter cold and fast-forming ice, which 
tried to hem them in, were sufficient to discourage the 
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most courageous, the ducks were not to be denied, and 
daybreak found them still in possession. Yet, it was 
not until the sun was high in the sky that they felt 
it safe to leave their pool and rest on the edge of the 
ice. 

These ducks serve as the center of attraction for 
the thousands that daily pass through the Fenway; 
and as one studies them there seems to be an air of 
triumph about them as if conscious of having suc- 
cessfully combated the first and most severe thrust of 
King Winter, 

Birger R. Headstsiom 

Hedpord Hillside, 

Massachusetts 

WANTED— A WORD TO REPLACE 
« BELIEVE ’’ 

For some years the writer has avoided the use of 
the expression "I believe” feeling that it did not ade- 
quately express the scientific attitude of mind. Belief 
is a religious attitude of mind and implies something 
which the person considers precious and immutable, 
which he is ready to defend, and for which he is 
willing to saciifiee even his life. There is nothing 
in the scientific attitude of mind corresponding to this. 
Our hypotheses and assumptions and so-called facts 
are subject to change over night and no one sheds 
a tear. 

Not only does the word ^^elieve” fail to express 
the scientific attitude of mind, but it is particularly 
unfortunate to use it because of the effect produced 
on the non-scientific persons. One reason why the 
rabid fundamentalists fail to understand the scientist 
is that they have no adequate conception of our mental 
attitude in such matters. Their whole attitude of 
mind is one of belief and they naturally assume that 
our attitude is similar. They assume that we hold 
to the theory of evolution as they hold to the (theory 
of) atonement. Under these circumstances, for us to 
continue to use the word ^^believe” simply confirms 
them in their error. 

However, when one attempts to eliminate the word 
from his vocabulary he finds that it is a very con- 
venient word and one for which it is hard to find a 
^bstitute. It is widely used and well understood by 
the people in a rather loose sense. It is widely used 
because the corresponding attitude of mind is so 
universal; it is used in a loose sense because religion 
has so largely lost its meaning. We who have found 
the better way still continue to use the old words 
though we have been warned about putting new wine 
in old wine skins. 

It certainly would be a great improvement if we 
•could find an adequate substitute and even if we can 
not, it is desirable to eliminate the word &om our 


vocabularies even at the cost of some circumlocutions. 
If any one can suggest a substitute please speak up. 

E. C. L. MmiiEB 

Medical College op Virginia, 

Richmond, Va. 

THE PRONUNCIATION OF RESEARCH 

As pointed out by R. H. Smith, in the issue of 
January 20, 1928, the average scientist is likely to 
have certain foibles in pronunciation. Even more 
annoying to me than the mispronunciation of “data” 
is the mispronunciation of “research.” There was a 
time when I used to pronounce this word correctly, 
with the accent on the last syllable, but overwhelming 
usage seems to place the accent on the first syllable. 

Nicholas Kopelope 

Psychiatric Institute, 

Waed^s Island, N. Y. 


SCIENTIFIC BOOKS 

Mandhuch der Faldohotanik by Max Hibmee, with 

Chapters by Julius Pia and Wilhelm TroU. vol. 1: 

Thallophyta, Bryophyta, Pteridophyta. 624 pp., 

817 figs., R. Oidenhourg, Munich and Berlin, 1927. 

This pretentious work has the usual merits and 
defects of such an undertaking. It starts off with a 
rather good 30 page discussion by Pia on methods of 
preservation. The Thallophyta are also treated by 
Pia, who probably knows more about the fossil forms 
than any other living student. This is gotten into 
106 p^es and is on the whole very well done, although 
some sections such as that on the Diatoms are too brief 
to be of much service. 

The part on Bryophyta is by Troll and occupies 
but 9 pages. It is not at all notable and the author 
does not seem to be familiar with the literature, as 
many fossil forms are missing. For example no 
fossil mosses are recorded from North America. 

The bulk of the volume, nearly 550 pages, is devoted 
to the Pteridophyta. As conceived by the author, the 
term Pteridophyta is quite as broad and comprehen- 
sive, and consequently as meaningless as the term 
Thallophyta. One might forgive the author for not 
having heard of several more or le^ valid proposals 
for segregating the diverse assemblage included under 
the term Pteridophyta if only Ms ears were not so 
keenly attuned to such, to the reviewer, ill advi^d 
proposals as the group Protoarticulatineae, suggested 
recently by a fellow countryman. 

The Pteridophyta are segr^ted in 6 main stocks 
wMch unfortunately are given with the €des endings 
universaliy applied to groups of ordinal rank by 
botanists. These 6 stocks are Pdlophytales, Lycopo- 
dial^, Psilotal^, Articulatal^ dadoxylales and 
Filieal^ the first four microphyllous and the 
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two megaphylions (wrongly termed macrophyllous). 
The Psilophytales axe thoroughly described and to it 
the following 5 families are referred: Rhyniaceae, 
Homeaceaej Pseudosporochnaceae, Psilophytaeeae and 
Asteroxylaeeae. One might well question the pro- 
priety of making the imperfectly known Pseudo- 
sporochus the type of an independent family. 

The Lycopodiales are considered to include the fol- 
lowing 6 families: Lycopodiaceae, Selaginellaeeae, 
Isoetaeeae, Lepidodendraceae, Sigillariaceae and Both- 
rodendraeeae, and aside from certain questions of rela- 
tive values, are fairly well done. 

The Articulatales stock is divided into 5 groups 
which I suppose have the rank of orders. These with 
their contained families are : Protoartieulatineae with 
the families Calamophytaceae and Hyeniaceae, which 
is considered the most primitive group, although 
actually based upon 3 highly interesting but imper- 
fectly known and possibly misinterpreted species: 
Pseudobomiineae with the single family Pseudobor- 
niaceae, also imperfectly known: Sphenophyllineae 
with the family Sphenophyllaeeae : Cheirostrobineae 
with the family Cheirostrobaeeae : and Equisetineae 
divided into the three families Asteroealamitaeeae, 
Calamitaceae and Equisetaeeae. 

The fifth main stock, the Cladoxylales, with the 
single family Cladoxylaceae, seems particularly un- 
fortunate. The group is remarkable enough in its 
combination of characters and is evidently an isolated 
one, but no one certainly knows that it is a Pterido- 
phyte. Paul Bertrand, who knows considerably more 
than the present author about these forms, thinVg that 
they were seed plants. We know something of the 
habit of the middle Devonian Cladoxylon scoparium 
but its foliage is less deserving of the term megaphyl- 
ious than is that of Pseudobomia or Asterocalamites 
and the supposed association of Sphenopteris refract a 
Goeppert with Voelkelia is by no means established. 

The Pilicaies are treated as Eusporangiatae, Proto- 
leptosporangiatae, Leptosporangiatae, and those of 
uncertain systematic position. The first includes the 
Coenopteridineae with six families, and is well done 
to the extent to which the facts are available; the 
OpMoglossineae and the Marattiineae. The Proto- 
leptosporangiatae comprise the single family Osmund- 
aceae, and the Leptosporangiatae are divided into 12 
families. The volume closes with brief and unim- 
portant chapters on the general morphology of the 
Fiiieales and the comparative morphology of the 
Pteridophytes. 

The book is well printed and profusely illustrated, 
a considerable number being original. It seems to 
me that the discussion of impressions of Lepidoden- 
dron and Sigillaria is weU done. The somewhat difd- 
cult anatomy of the Coenopteridineae is rather 


clear, and there is a full discussion of the diverse 
forms of Psaronius. The author evidently believes 
that Thomas has demonstrated that Sagenopteris is 
the f oliage of a seed plant, since it receives no mention 
in the present volume. 

Opinions will naturally differ regarding the success 
with which Hirmer has performed his self -assigned 
task. Many omissions could be pointed out, but such 
are inevitably present in a work of such scope. On 
tbe whole I believe that the book will serve a very 
useful purpose. Its chief defect, in addition to the 
lack of judgment in the classification adopted which 
has already been alluded to, is the failure to exhibit 
any acquaintance with the American literature. For 
example I find no Mesozoic Lycopodiums recorded 
from North America, nor any mention of Harder’s 
work on fossil bacteria, or of the important Lepido- 
phyte fructification Cantheliophorus, and I might 
easily mention a great many other instances. How- 
ever, no one but a German author seems to have the 
industry to produce a work of this sort, and no one 
but a German publisher would undertake to print 
such a work, so that botanist, paleobotanist and geolo- 
gist should alike be thankful and give it their blessing. 

Edwakd W. Berry 

The Johns Hopkins Univeesity 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 
A CONSTANT RATE ASPIRATOR 
In a study of the factors affecting the rate of 
respiration in plants,^ it became apparent that a con- 
stant rate of aspiration was one of the most desirable 
features. Several well-known types of aspirators 
were tried but in every instance it was found that 
the desired constancy could not be maintained. A 
new type of aspirator was developed which combines 
simpHeity, unvarying rate, a wide range of force and 
portability. The features of this instrument are such 
that we believe it will prove of value to investigators 
in all branches of scientific research where a constant 
rate of aspiration is desired. 

The device consists in an arrangement employing 
the well-known principle of Mariotte’s bottle. Two 
bottles, the size of which depends upon the use to 
which the operator puts his instrument, are arranged 
so that one is supported in an inverted position 
directly over the other as in Figure 1. The inverted 
bottle is fitted with an intake tube A bent upon itself 
in the manner illustrated with the open end at x— x^. 
The reason for bending this tube will be shown later. 

1 Article to appear in a forthcoming issue of The 
Botmical Gazette. 
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Fig. 1. A constant rate aspirator. Explanation in the 
text. The mechanical support for the bottles 
is not shown. 

The outlet tube B is bent in the form of an S or a 
reverse curve with the intake end arranged so that 
it is well above the open end of A at x-x' and with 
the second curve above the level of the intake end. 
The open end of B extends below the level of the 
liquid y-y' in the automatic level device C. When 
the aspirator is in operation the flow of liquid from 
ilie inverted bottle through tube B, automatic level 
device C and discharge tube D into the lower bottle 
exerts a negative pressure in the inverted bottle- This 
negative pressure operates through intake tube A 
which is attached to the instrument in which a con- 
stant rate of aspiration is desired. The rate of flow 
of gas through intake tube A is determined by the 
distance between x-x' and y-y' minus the resistance 
offered in the instrument attached to A. When the 
latter is determined the rate of aspiration is adjusted 
by controlling the distance between x-x' and y-y' . 

The arrangement in Figure 1 facilitates the rapid 
refllling of the inverted bottle with the liquid that 


has been coHeeted in the lower one while the instru- 
ment was in operation. This makes possible the reus- 
ing of the same liquid. Further, the gas eolleeted 
in the inverted bottle can thus be analyzed by gasomet- 
rie methods. Assuming the latter to be the case, air 
pressure is applied to E through three-way valve 4. 
Stopcocks 1, 2 and 3 in tubes A, B and D respec- 
tively, are closed. Stopcocks 5 and 6 in tubes G- and 
H are opened. The air pressure in the lower bottle 
returns the liquid through tube G into the inverted 
bottle, the displaced gas being forced out through 
tube H. To this tube a gas meter and burette are 
attached. When all of the gas in the inverted bottle 
is displaced stopcocks 5 and 6 are closed and the 
three-way stopcock 4 is opened to F. The instrument 
is ready for operation when stopcocks 3, 2, and 1 are 
opened in the order named, tube F serving as an 
exhaust for the lower bottle. 

Wben this aspirator is used for collecting the gas 
passing through the instrument attached to A it is 
essential that the construction of the former precludes 
the entrance of air. The greatest error from such a 
source is obtained when the volume of gas changes 
quickly in the inverted chamber with a lowering tem- 
perature. This tends to draw the liquid back through 
the reverse-curve tube B. To insure the sealing of 
this tube, constant level device C is made large enough 
to contain sufficient liquid to compensate volume 
changes due to temperature variations under the con- 
ditions of operation. The construction of the instru- 
ment also obviates the possibility of a loss of aspirated 
gas outward through B. This is obtained by having 
the level of the outlet of the tube A below the level 
of the intake of tube B and the second curve of B 
above its intake end. By this arrangement the aspira- 
tion ceases as soon as the level of the liquid in the 
inverted bottle reaches the intake of tube B. It is 
desirable not to allow the instrument to operate untiL 
the liquid reaches this level, especially if the tempera- 
ture of the surrounding air is likely to increase. 

If tube A is not constructed as shown it is almost 
impossible to keep the liquid from entering it when 
refilling the bottle. Should this happen the rate of 
aspiration is seriously affected. To prevent it, the 
tube is carried to the top of the bottle before being 
recurved. 

This aspirator has been used successfully in the 
study of the respiration of plants both under labora- 
tory and ^Id conditions. It is constructed from 4D 
liter or 20 liter bottles when used in the laboratory 
and fr(J& 10 liter bottles when used m the field. 
Pyrex ’^tubing with a 4 mm. inside bore is used 
throi^hout. A special liquid .is employed when 
gaso^etric methods are used. It is known to absorb 

i 
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oniy slight traces of carbon dioxide and was obtained 
from La3nig and Gmm^ of the chemistry department 
of the University of Illinois. It consists of a 35 per 
cent, aqneons solution of zinc sulphate to which 14 
grams of concentrated sulphuric acid are added per 
liter of solution, 

Chas. F. Hottes 

A, L. Haitenexchodee 

A SIMPLIFIED PLANKTON BUCKET 

Maxt users of the old fashioned naturalist’s plank- 
ton net who may object to its crudeness or who have 
employed the commoner expedient of tying a glass 
bottle iuto a silk net, will appreciate a simple device 
which serves the same end much more efficiently. 
There are a number of elaborate plankton buckets 
described which serve various purposes but none of 
these are quite simple or inexpensive enough for the 
ordinary biological teacher or investigator who pur- 
poses only a qualitative collection for classroom 
demonstration or technical use. 

The writer uses, both for class work and for his 
own investigations, conical fine silk nets of number 
twelve and twenty grade, and a plankton bucket of 
his own design. "While not especially new in prin- 
ciple, the bucket is simpler and more inexpensive 
than any he has seen or used before. It may be con- 
structed by almost any one. The bucket is made up 
of four parts : First, there is an inverted and truncated 
cone with a fairly long threaded tube attached to the 
truncated end, secondly, there is another cone exactly 
like the first one but without the tube, which fits 
closely over the other of the two cones. A threaded 
ring which scireWs on the tube of the first cone is the 
third part. The first cone is dropped into the net 
and its tube is arranged to project below, outside the 
net. The second cone is then fitted to the first from 
the outside of the net with the silk between the two. 
The two cones are now clamped together and held 
tightly by the threaded ring; they lock the device to 
ihe apex of the net. The fourth part of the apparatus 
is the bucket, a simple cylinder closed at one end and 
threaded at the other to fit the tube of the iimer of 
the two cones. The cylinder is of uniform diameter 
and may or may not have a flange at its threaded 
end to give weight to the apparatus. The cylinder is 
screwed to the tube and the bucket is ready for use 
at once. All parts are constructed of brass. 

The net arranged as above may be used exactly as 
other rigs, but one needs only to unscrew the cylinder 
to release the catch, and pour the collected plankton 

2Laji^, T. E., and S. A Cram, Examinatioii of 
Methods of Gfas Analysis. Unpublished paper, Uhiver- 
sity of Illinois. 


into a bottle for preservation or observation while 
alive. The writer finds the apparatus a very valuable 
adjunct to his laboratory classes in which a number 
of plant and animal plankton organisms lend much 
interest to the ordinary class routine. In collecting 
material for investigation the contents of the cylinder 
may be put directly into fixing reagents in the field 
and carried home in the best condition. 


Bums used Thseouqhout 



The whole apparatus is heavy enough to sink easily 
without extra weights, but does not weigh enough to 
tear the wet net and it lacks the cumbersomeness of 
the more elaborate deep-sea apparatus. The diagrams 
illustrate the dimensions and form of two rigs used 
by the writer (Pig. 1). Others may be used of course 
to fit different nets and purposes. 

Arthite S. Campbell 
The San Bernakdino Yalley 
Union Junior College, 

Calipoknia 


SPECIAL ARTICLES 
OBSERVATIONS ON HEATING HAY IN THE 
FLOODED REGIONS OF NORTHERN 
VERMONT 

Many interesting reports of the devastations 
wrought by the recent floods in Vermont and Massa- 
chusetts have been written. Little mention has been 
made, however, of the effect of the floods upon the 
tons of feeding stuffs stored on the farms for winter 
use. The agricultural pursuits of the farmers in the 
valleys of the Vermont rivers have been confined 
largely to dairying, most of the flat valley land being 
used for hay production. In New England the length 
and severity of the winter season make it imperative 
that the farmer be well supplied with hay for his 
stock. 
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In order to store the hay properly, large bams with 
deep bays or open sections extending usually from 
the ground to the roof have been constructed. The 
recent floods, coming early in November, found prac- 
tically every bam filled with good meadow hay. The 
flood waters entered many bams, covering as much 
as 17 feet of the hay piles. When the flood waters 
receded, masses of wet hay remained, in which intense 
heat production soon became evident. This “spon- 
taneous” heating was so severe as to endanger the 
bams and their contents with fire. One fire attribut- 
able to this cause had been repoirted, and the farmers 
were deeply concerned for the safety of their build- 
ings. 

Studies of the problem of the “spontaneous” heat 
production in agricultural products have been under- 
taken in the United States Department of Agricul- 
ture.^ The unusual conditions in Vermont offered 
exceptional opportunities for further investigation. 
The facilities of the University of Vermont, including 
the College of Agriculture and the Extension Service, 
were generously placed at our disposal and are grate- 
fully acknowledged. 

Studies were made of the conditions on 13 farms 
in Northern Vermont, in the valleys of the W'inoosM, 
Lamoille and Mississquoi Rivers. The wetting and 
heating of the hay at these places were said to be 
typical of those throughout the entire flooded area. 
In many eases actively steaming hay had been removed 
from the bams before our arrival, and many other 
lots were then being thrown out as rapidly as possible 
with the limited amount of help available. A brief 
resume of the data gathered at the thirteen farms is 
given below. Eight of the farms are in the valley 
of the Winooski River, and five are in the valleys of 
the Lamoille and Mississquoi Rivers. 

The floors supporting the hay in a few of the bams 
consisted only of boards resting directly upon the 
ground. In the majority of the bams visited, how- 
ever, the hay was piled above the first-floor level, and 
the stock was housed in basement stalls beneath. The 
rising waters entirely covered the stalls and immersed 
as much as eight feet of the hay piles. 

“Spontaneous” heat production had begun in the 
bottom wet layers of the hay, and the hot gases rising 
through the stacks led to the production of strong 
draughts or “flues.” The moisture thus carried up- 
ward condensed in the cooler parts of the hay or in 
the air above, wetting the hay in the immediate area. 
So many of these draughts had existed in some piles 
as to soak the hay thoroughly. Sinular draughts were 

1 James, L. H. Microbial Thermogenesis. ' ^ 1. Sci- 
ence, UXV, May 20, 1927, 504-6 ^ H. Jowt. Bact., XV, 
February, 1928, 117-41. 


observed in all heating piles of hay. Temperatures 
in typical “flues” ranged from 47® to 74® C. 

When we arrived the period of most marked heating 
had passed, and the temperatures were then on the 
decline. Many piles of hay had shown such marked 
steaming as to prompt the farmers to remove them 
immediately to the open. A large number of the men 
students of the University of Vermont, at Burlington, 
cheerfully gave their full time and energies to the 
pitchmg of the hot hay out of the bams. While fork- 
ing over the hot material, only one farmer had ob- 
served any evidence of charring. 

One clear-cut case of “spontaneous” ignition of 
heating hay occurred on a farm near Middlesex, 
Vermont. This farm is in a narrow portion of the 
valley of the Winooski River where the flood waters 
rose exceptionally high. The bam held about 50 tons 
of meadow hay and a little alfalfa. The hay had 
been kept in a bay in the rear of the bam and rested 
upon boards laid flat on the ground. The contents 
of the bay at the time of the flood, as shown in the 
aceompan 3 dng diagram, considered from the bottom 
to the top consisted of : 



Burnfed fy Isponfaheom" combustion, tiovember 

. About 2 feet of last yearns (1926) hay. 

About 6 inches of first cutting alfalfa (1927) which 
had rotted somewhat in the fi^d but which was dried 
before storage in the bam. 

About 45 feet of good meadow hay. 

About 6 inches of good, second cutting alfalfa (1927). 
About 6 inches of rowan on the top. 

There was also a small pile of old dry sliaw on the 
bam fioor. 

The flood waters covered 17 feet of the pile of hay 
and most of the straw. No heating of the hay had 
been noticed before ike flood, hut considerable steam- 
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ing was in evidence 24 iionrs after tlie waters had 
receded. The crest of the flood occurred early on 
Friday morning, November 4, and the bam burned 
between 4: 00 and 5 : 00 P. M. on Monday, November 
7, or about two days after the flood waters receded. 
On Sunday much heating had been noticed and on 
Monday a distiactly charred odor was noticed before 
the Are started. The bam burned to the ground and 
a silo, close to it, fell over and also was destroyed. It 
is interesting to note that owing to the contour of the 
land, the bam and hay stood in about 3 feet of water 
when the Are broke out. 

A number of veteran farmers living close to the 
Canadian border were visited. Several claimed to 
have had marked success in stopping “spontaneous” 
heating of hay by the application of large quantities 
of salt. 

It is unfortunate from the standpoint of the ac- 
cumulation of scientific data that observations of the 
heating hay piles were not begun for about siz days 
after the flood waters had receded. Discussions with 
county agents, agricultural men and farmers revealed 
that practically every lot ‘of hay which had been 
wetted had shown excessive heating within a day or 
two after the flood. The belief had been expressed 
that the season was too cold for “spontaneous” com- 
bustion to occur. However, the general excessive 
heating and the actual case of “spontaneous” firing 
of the hay on the farm at Middlesex, Vt., show that 
the possibility of dangerous heating was not removed. 
Although the air entering the hay piles was cool, 
especially at night, and the lower layers of the hay 
were thoroughly soaked with water, temperatures 
above 70® C. were recorded on several occasions. 

The question of the possibility of botulism appear- 
ing among the stock which might be fed the rotted 
hay was raised by county agents and others. No 
cases of such poisoning have been reported, and 
although it is by no means impossible yet the chance 
of the simultaneous occurrence of all conditions neces- 
sary for the growth of this organism in the water- 
soaked hay is dight. 

SUSOOBY 

The waters of the recent floods in Vermont and 
Massachusetts reached the haymows of hundreds of 
bams. Excessive heating set in almost immediately 
after the flood waters receded, endangering the farm 
buildings. Observations were made at 13 different 
farms in the valleys of the Winooski, Lamoille and 
Mississquoi Bivers. These observations are summar- 
ized in the following statements: 

1, From half a foot to seventeen feet of the piles 
were under water. 

2. In every pile of wet hay observed some “heating^* 


had taken place, frequently to the point of being 
considered dangerous. 

3. Heat was generated in the bottom layers of the 
piles and, escaping up through the hay, led to the 
production of draughts of hot gases or “flues” rising 
to the surface. 

4. The large quantity of moisture carried with the 
hot gases from the lower layers was condensed on the 
upper, cooler hay, or in the air above. Many hay 
piles had been soaked throughout by the falling con- 
densed moisture. 

5. While the hot hay was being removed from the 
bams only one farmer had observed any charred 
materials. 

6. The maximum temperature found (besides one 
ease of fire) was 74° C., though temperatures above 
70° were recorded in other places. 

7. The most marked evidence of excessive heating 
was observed (by the farmers) on the second and third 
days after the recession of the flood waters. 

8. One authentic case of “spontaneous” combustion 
of hay caused by the flood was reported. The out- 
standing features were: 

a. The lower two feet of the pile consisted of old 
hay from the preceding season (1926). 

h. Covering this lower 2-foot section of old hay 
was a 6-inch layer of first cutting alfalfa. 

c. Two feet beneath the top surface of the 42-foot 
pile was another 6-inch layer of alfalfa (second 
cutting). 

d. This hay pile which fired “spontaneously” was 
the only one containing even a small quantity of 
alfalfa. 

The urgent need for extensive research upon the 
problem of the “spontaneous^^ heating of farm prod- 
ucts was emphasized by the lack of scientific knowl- 
edge with which to meet the situation. 

Lawbence H. James 
David J. Peice 

TJ. S. DEPAETKEOT of AGEECUnTUEE 

THE RELATION OF BORON TO THE 
GROWTH OF THE TOMATO PLANT 

It is surprising to note the prevalence of the old 
idea that the number of elements essential for normal 
plant growth is limited to ten. To this list of “pre- 
ferred” elements, to use the expression of Sommer 
and Lipman,^ have been added manganese, zinc, boron 
and without a doubt several others will be annexed as 
methods and technic become more and more refined. 
There is little doubt that in the past, failure to obtain 
good plant growth in numerous water-culture experi- 

^ Sommer, A L,, and Lipman, O. B., ^‘Evidence on the 
Ind^pensaible Nature of Zinc and Boron for Higher 
Green Plants, Plant Physiology 1: 231-249. 1926. 
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jnents was due to a deficiency of some of tlie above- 
mentioned elements so long overlooked. An illustra- 
tion with regard to boron will serve as an example. 

In a series of experiments dealing with certain 
potassium relations of the tomato plant, it was found 
impossible to obtain anything that even approximated 
normal growth in water cultures without the addition 
of a quantity of boron. This circumstanee was 
especially interesting since no attempt had been made 
to purify the ordinary G. P. chemicals used in the 
solutions. These observations led to a series of ex- 
periments dealii^ with the relation of boron to the 
growth of the tomato plant. It is believed that some 
of the results obtained are interesting enough to war- 
rant this brief preliminary paper. Both the appear- 
ance of the plants as well as actual measurements and 
analyses clearly showed boron to be absolutely es- 
sentiaL 

Most of these experiments were carried out m the 
division of plant nutrition at the University of Cali- 
fornia, with the variety Santa Clara Canner. Some of 
the experiments have been repeated at the University 
of Maryland with this same variety and mth Mar- 
globe. Boron was supplied as boric acid in a con- 
centration of 0.5 p. p. m. Plants grown in nutrient 
solution containing this concentration of boron grew 
normally and produced blossoms. Plants grown in 
the boron deficient solutions ceased to grow at the end 
of three or four weeks. In the Maryland experiments 
the first signs of injury were noticed after nine days. 
One of the early visible symptoms of boron deficiency 
is the blackened appearance at the growing point of 
the stem. New leaves and branches often start grow- 
ing just below this dead portion and give to the plant 
a short bushy appearance. Often the leaves^ grow in 
length, but not in width. Chemical analysis in the 
ease of the Berkeley experiments showed approxi- 
mately twice as much total sugars in the leaves of the 
boron deficient plants as in those from normal plants 
grown in a similar manner, but in solutions containing 
boron. The leaves from the boron deficient plants 
also contain more starch than those from the normal 
plaTits On the other hand, the quantity of totM 
sugars in the stems of the boron deficient plants is 
only about two thirds of that in the stems of normal 
plants. The leaves of the boron deficient plants at 
College Park developed, after 13 days, a distinet pur- 
ple jColor, probably anthocyan, which is frequently 
associated with an excess sugar accumulation. ^- 
other very striking characteristic of the boron deficient 
plants is the extreme brittleness of the leaf petioles. 
This brittleness is not that charaeteristie of turgid 
stems, which break with more or less snap, but it is 
one that may best be described as similar to the break- 
ing of a piece of clieese. 


Botii the chemical analysis and later observations 
on an entirely different variety indicate a failure on 
the part of the boron deficient plants to remove sugar 
from their leaves. This seems to be related to a break- 
ing down of the conducting tissues. ^Microscopic ex- 
aminations of the petioles and stems made by Pro- 
fessor J. H. Priestley on a few of our plants seem to 
bear out this view. In the boron deficient plants the 
phloem was broken down and apparently gave a much 
more acid reaction than the corresponding regions of 
the normal plants. 

These general conclusions are in agreement with the 
anatomical studies of Warington^ on Vida Fdba 
(broad bean) grown in boron deficient solutions. She 
states, “The vascular bundles in particular are af- 
fected, the xylem often appearing unusually remote 
from the phloem or even broken up into small groups 
of elements ... an unusual development of the cam- 
bium is ehiefiy responsible for this abnormal appear- 
ance.” The phloem is described as becoming com- 
pressed or displaced and the xylem itself may dea- 
erate. Frequently the lumen of the tracheides become 
completely blocked. These conditions of the broad 
bean seem to be very similar to those occurrmg in the 
tomato when grown in boron deficient solutions. 

Eael S. Johnston, 

University op MARYUANn 

W. H. Dobe 

University op Campornia 

triassic vertebrate fossils from 

WYOMING 

Diieing the past suuuner the writers, with the able 
and enthusiastic assistance of Mr. N. H. Brown an 
Ms son, Newton, of Lander, Wyoming, added mate- 
rially to the Univeraty of Missouri cofieetions of 
vertebrate fossils from the Triasae of Wyoming. All 
the fossils came from the Popo Agie beds of the C^^- 
■water formation, but from several scattered localities 
of these are the quarries on Bull Lake Creek 
and Sage Creek, Fremont County. 

The include both reptilian and ampMbian 

remains, the latter in much the greater abundance. 
Among the amphibian materials are two nearly pe]> 
feet skulls similar in many respects to the specimen 
from Texas described by Case as Buttneria perfeeta? 
There is in addition a considerable part of four other 
abnUs; at least two distinet types of clavicular girdles, 

sWaiington, Katherine, “The Changes induced in the 
Anatomical Structure of View Baba by the AbsenM o 
Boron from the Nutrient Solution,” Ann. Bot. 40: 27-4SS. 
1026. 

lE. 0. Case, “New Reptiles and StegocephaliaM from 
the Upper Triassic of Teias,” Cam^e Inst. 

Wash. Publication No. 321, pp. 15^, 1922. 
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eacli represented by several specimens, some of which 
appear to be complete; several mandibles, and ntuner- 
ons limb bones and vertebrae. Lower jaws, limb 
bones and clavicles were found rather closely asso- 
ciated with two of the skulls. 

The reptilian remains consist of several imperfect 
phytosanr skulls, isolated limb bones, vertebrae of 
several t3rpes, teeth not yet identified, and several 
footprints of such a nature that the stride can be 
determined. It is thought that the phytosaur material 
will clear up some of the doubtful points in two little 
known genera, Falaeorhinus Williston and Angisto^ 
rhinus Mehl. In two of the quarries a large amount 
of bone remains to be excavated. 

The study of this new material has progressed little 
beyond the point of raising again the entire question 
of Triassic correlations. It appears to the present 
writers, who have been in intimate contact with Trias- 
sic problems in one capacity or another for many 
years, that in correlations much stress has been placed 
on paleontological evidence of a very unsatisfactory 
nature, particularly in the use of the vertebrates. 
Attempts have been made to designate various hori- 
25 ons as Lower, Middle or Upper Triassic on the 
basis of ‘primitive” or “advanced” forms. One of 
the more recent of such attempts is that by Huene.* 
Here, as in an earlier and more elaborate correlation 
table,® a rather meager list of “primitive” forms, 
genera for the most part inadequately known an.d of 
very limited geographic range, serves to place much 
of the bone bearing western Triassic as equivalent to 
the European Muschelkalk or even lower. 

In time these assumptions may prove to be well 
founded, but at present they seem little better than 
guesses without particular merit. The writers place 
little confidence in such long range correlations based 
on present vertebrate evidence and they are not 
entirely enthusiastic over future possibilities, the 
abundance of recent additions to the collections not- 
withstanding. In the first place, while there seems 
to he no great difidcuity in determining primitive and 
advanced forms, except that the individual is often a 
peculiar combination of the old and the new, there 
m no assurance that one can difEerentlate between 
earlier and later forms by this means. On the other 
hand, there is evidence that during Triassic times 
primitive and highly specialized forms were often 

2E. B. von Huene^ ‘‘Notes on the Age of the Oonti- 
nffintal Triassic Beds in North America with remarks on 
some Fossil Vertebrates,’* Proc. U. S. Nat. Mus., VoL 
LXIX, pp. 1-10. 

5“Neiie Beitrage zur Keimtnis der ParasucMer,” 
Sbt Freussisc^evk ^reologisoh^ Landescmstaltf 
Band XLTT, Heft 1, pp. 5^160, 1921. 


contemporaneous. Acompsosaurus Mehl, listed . by 
Huene with the Middle Triassic forms from New 
Mexico and Arizona, was based on a pelvic girdle with 
peculiarly down-turned pubes, a character scarcely 
to be designated as primitive. In this particular, 
Acompsosaurus resembles Huene’s phytosaur genus 
Angistorhinopsis except that in the former the down- 
turning is much more pronounced. Angistorhinopm 
is found only in the uppermost Keuper. 

The insecure foundations of present Triassic cor- 
relation are further evidenced by the difficulties 
encountered in placing the members of a single forma- 
tion in a limited area. The Chugwater formation of 
central and southern Wyoming illustrates the point. 
The Jelm of southern Wyoming is commonly corre- 
lated with the Popo Agie beds of central Wyoming, 
apparently because both members contain vertebrate 
remains and because of the assumption that both are 
of the Upper Chugwater. So far as the writers 
know, dependable fossil evidence has not been found 
in the Jelm. During June of the past year Branson 
examined the Jelm with the view of obtaining identi- 
fiable fossils, but found only scraps. The Popo Agie 
beds are the source of the recognizable Triassic ver- 
tebrates throughout central Wyoming. As recently 
emphasized by Branson,^ these beds do not form the 
upper part of the Chugwater of this region, but are 
near the middle. The Popo Agie and the Jelm are 
both near-shore or actual land phases of the Chug- 
water. The conditions recorded by these members 
undoubtedly existed over limited areas from time to 
time throughout the Chugwater, and are not evidence 
of contemporaneity. 

The point the writers wish to emphasize is that 
vertebrate fossil evidence must be used with the great- 
est caution in Triassic correlations and that present 
vertebrate summaries do not lend themselves to such 
usage. It is the intention of the writers to publish 
a series of papers describing the Triassic vertebrate 
remains in the University of Missouri collections. At 
present they are preparing descriptions and sum- 
maries of the amphibians from the Triassic of Wyom- 
ing. Later, amphibian materials from New Mexico 
and Arizona will be included. It is hoped to present 
in a similar way the Triassic reptiles. As a start in 
this direction Mehl is preparing descriptions of the 
new or little known phytosaurs represented in the 
collections. 

E. B. Branson 
M. G. Mehl 

The HNivERSiTr of MissotfEi 

-tE. B. Branson, “Triassic- Jurassic ‘Bed Beds’ of the 
Bocky Mountain Eegion,” Jow. Geol, Yol. XXXV, pp. 
607-630, 1927. 
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SOME APPLICATIONS OF 
PALEONTOLOGY" 

Perhaps the most remarkable feature in Dr. Joseph 
Leidy's mental make-up was the immense variety of 
his scientific interests and achievements. I would use 
the word versatility to describe him, were it not that 
that term usually implies a certain degree of super- 
ficiality, which was utterly foreign to Leidy’s mind, 
for thoroughness and minute accuracy were charac- 
teristic of him. 

Last year, the centenary of Dr. Leidy’s birth was 
celebrated in the Academy of Natural Sciences in 
Philadelphia, at which each one of a number of speak- 
ers dealt with his own specialty and with Leidy’s ac- 
tivity in that particular branch of science. I think 
that every one who attended that celebration was 
astonished to hear that fields which they had never 
associated with Leidy’s name had been snecessMly 
cultivated by him. For instance, I imagine that verj’ 
few people knew anything of Leidy’s work in botany, 
or in geology, matters wbieb lie outside of the range 
of work with which Ms name is usually associated, 
even by those to whom he was more than a name in 
America’s honor-roll. Among all those strikingly 
varied fields wMch he cultivated so successfully, there 
is none, I think, wMch has so contributed to his fame 
throughout the world as that of paleontology, 
especially of the vertebrates. In this work Leidy was 
a pioneer. There had been some work done by such 
men as Wistar and Harlan in PMladelpMa, Mitehill 
and DeHay in New York 5 hut these men had dealt 
with such fossil remains as are found in the Eastern 
States, occurring near the surface of the ground and 
of very late geological date, including mastodons, 
horses and ground sloths. It was once thought, both 
in this country and in Europe, that North America 
contained no fossil vertebrates of any particular in- 
terest or importance, and that, in this respect, w*e 
should have to admit inferiority to South America 
and to the Old World. The first breach in this tradi- 
tion was made by Leidy, when he began to receive 
through Dr, Hiram Front, of St. Louis, frEgmentary 
fossils brought in by the fur-traders from that marvel- 
lous and inexhaustible field of disa)very, the White 
River Bad Lands of what was then Nebraska Terri- 
tory. 

iNo. IV of the Leidy Memorial Lecture Series. De- 
livered at the XTuivearsity of Pennsylvania. 
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Tlie White Earth River, to give its full title, is a 
muddy stream which flows into the Missouri, its course 
nearly parallel with that of the Cheyenne. Between 
these two rivers, and on both sides of them, especially 
south of White River, is the vast area of bad lands, 
150,000 square miles or more in extent; and it was 
with the fossils collected from this region that Leidy’s 
most important contributions to paleontology were 
made. This is not to overlook the value of his investi- 
gations among Eocene mammals and reptiles and 
Cretaceous reptiles of the Far West, but merely to 
emphasize the greater importance of his work on the 
White River fauna. Aside from the great number 
of short papers published in the Proceedings of the 
Philadelphia Academy of Natural Sciences, the two 
great monographs of 1853 and 1869 are his monu- 
ments, and they form the foundation upon which the 
great edifice of subsequent work has been erected. 

Leidy himself did not collect from the Western 
fossil grounds; unless I am mistaken, his first visit 
to those regions was made in 1877, when I met him 
at Fort Bridger at the house of his friend Dr, Carter, 
who had sent many Eocene mammals to him. It must 
be emphasizeed that the art of collecting vertebrate 
fossils was quite undeveloped in the United States, 
and that the material sent to Leidy was nearly always 
made up of such bones as had been weathered out of 
the soft bad land rocks and were picked up, in a 
more or less fragmentary condition, so that only skulls 
and jaws and a few occasional limb bones were in- 
cluded. He had no skeletons to deal with, nor even a 
single well-preserved foot, only a few good skulls and 
a great quantity of fragments. Another reason why 
collections from the White River beds were so hastily 
and unskilfully made was that till quite late in the 
century the region was unsafe for white men. My 
first expedition to the White River bad lands was in 
1882, and the U. S- Indian agent at the Pine Ridge 
Agency warned me that my enterprise was a danger- 
ous one, and advised that my camps should be guarded 
day and night- So late as the winter of 1890-91, 
there were fierce battles with great loss of life between 
the Sioux tribe and the U. S. Army; since that time 
the region has been entirely safe for the collector. 

One of Leidy's most serviceable friends was Dr. 
F. V. Hayden, long the director of the U. S. Geo- 
graphical and Geological Survey of the Territories, 
who from 1856 till 1880 was constantly engaged 
in surve 3 dng and collecting in what were then the 
‘Territories,^^ and was thus able to send much valu- 
able material to Leidy. Even such fossHs as were 
assigned to the collections of the Smithsonian (there 
was no U. S. National Museum in those days) were 
first determined and described by Leidy, Hayden^s 
^Eeetions were, in large di^ee, the basis of Leidy's 


splendid quarto monographs of 1853 and 1869. 
Hayden enjoyed among the Sioux the enviable repu- 
tation of being mad, and therefore his person was 
under divine protection and inviolable; this enabled 
him to go about freely, breaking rocks and picking 
up old bones, where other white men would not have 
dared to show themselves. 

Before proceeding farther, it will be useful to stop 
for a moment and explain the oft-used phrase “bad 
lands.” The term is a partial translation of the ex- 
pression used by the French Canadian voyageurs, 
“mauvaises terres a traverser,” bad lands to cross. 
Our abbreviated form of the term gives a false im- 
pression of utterly barren and useless grouiivls, 
whereas, in many regions, the flats and bottoms are 
covered with grass and form an excellent winter range 
for cattle. The term “bad lands” applies to the 
gullied and cut-up shapes of the valleys and hillsides, 
which are worn and gashed by the rain and melting 
snows. Wherever soft and easily weathered rocks 
are widely exposed in an arid or semi-arid climate, 
then bad land topography is developed, and many 
hundreds of thousands of square miles of these 
peculiar regions, often presenting views of the wildest 
and most unearthly scenery, extend through the Far 
West from Alberta to Mexico, and ranging in geologi- 
cal time from the Cretaceous to the Miocene. Very 
often, but not always, the bad lands are a paradise 
for the collector of fossils, because of the immense 
areas which are exposed to view, and if the beds, so 
worn and gashed, are richly fossiliferous, then great 
numbers of fine specimens are weathered out of the 
enclosing rock. Of course, if the beds were originally 
barren, weathering will not supply them with fossils. 

What I especially wish to talk about this evening, 
the main subject to this lecture, is a consideration of 
the reasons why Dr. Leidy should have been interested 
in these things. Why should any one care about a 
lot of old bones, and why do the universities and 
museums spend vast sums to obtain them and prepare 
them for exhibition? Could anything seem more 
absurd than for the American Museum, in New York, 
to equip and maintain costly expeditions to India, 
to the Gobi Desert of Mongolia, to South America, 
merely to gather more or less petrified bones? Not 
only bones, but shells and tests, insects, corals and 
plant-impressions, are all fish for the paleontologist's 
net and to the nninitiated it must seem a singularly 
fntile type of child's play. It was Darwin's great 
book, published in 1859, that gave a new impetus to 
the study of these things; before that time it was be- 
lieved among geologists that the earth's history con- 
sisted of a suce^sion of periods of calm and quiet 
rock-formation, interrupted at intervals by great 
cataclysms, which destroyed all the life of the earth. 
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Whm tranqiuillity was restored, a new creation was 
made to replace the old. This was the catastrophic 
theory of Cuvier, which, so far as the rocks were con- 
cerned, was gradually replaced by Sir Charles LyeU^s 
theory of uniformity, according to which the earth’s 
history was an unmterrupted sequence, but Lyell did 
not venture to suggest the evolutionary conception of 
plants and animals and their gradual development 
by natural agents. 

From the beginning of the Nineteenth Century, 
geologists had made most careful studies of the fossil 
invertebrates, which were (and are still) an in- 
dispensable means in arranging the rocks of the 
earth’s crust in chronological order. Fossil verte- 
brates, on the other hand, were of much less use for 
such purposes, because of their comparative scarcity, 
and therefore but few men took any interest in them. 
When new ones were found, they received names, 
were catalogued in their proper systematic order, put 
into glass cases, and ignored. According to the 
dominant theory of special creation, which taught that 
every species of animal and plant was unchangeable, 
save within very narrow limits, and owed its existence 
to a creative fiat, vertebrate paleontology could be 
little more than a descriptive catalogue of the ani- 
mals which had successively appeared on the earth. 
Darwin’s book, which immediately divided civilized 
mankind into two opposite and warring camps, com- 
pletely changed the status of paleontology. Every 
one recognized that the fossils offered one of the best 
means of putting this newfangled theory of evolution 
to a crucial test. Since the fossils were the actual 
remains of the animals that once had lived on the 
earth, and since the rocks gave us their order of suc- 
cession in time, then the fossils ought to make mani- 
fest whether they formed genetic series, connected by 
a real blood-relationship of ancestor and descendant, 
or whether they were due to separate acts of creation, 
related only ideally in a common creative plan. None 
of the biological sciences was so completely trans- 
formed and rejuvenated by Darwin’s work as was 
the paleontology of ,the vertebrates, which thus re- 
ceived an entirely new content and significance, caus- 
iag it to thrive and flourish mightily. I may remark 
here, incidentally, that some of the strongest and most 
convincing proofs of Darwin’s views have been sup- 
plied by paleontology. 

It is time for us to have done with this preliminary 
discussion and turn to a consideration of the topics 
announced in the title of this lecture, w., some of 
the applications of paleontology. Nature is one and 
indivisible, ^d the important discoveries made in one 
branch of science sure to effect more or less radi- 
cal changes in other branches. When and 
Curie announced the discovery of radium and the 


amazing phenomena of radio-activity, no one could 
have foreseen that these newly discovered phenomena 
were to affect profoundly the sciences of astronomy 
and geology. Such has been their effect, nevertheless. 
The discoveries of paleontology have modified biology, 
geology, geography, and even, strange to say, the 
seemingly remote science of astronomy. 

The fiist and most obvious application of the 
modern paleontology, which was so fertilized and 
stimulated by Darwin’s writings, was to explain the 
facts of zoology and botany; but another, and very 
much older, application was as a means of arranging 
the earth’s history chronologically and correlating the 
histories of the various continents and seas into a 
single consistent and harmonious earth-history. This 
use of fossils does not depend upon any theory of the 
origin and succession of living forms. Familiarly and 
universally employed for sixty years under the pre- 
vailing belief in special creation, it still continues to 
be employed as widely now that all the world has 
accepted a belief in evolution. I refer to the use of 
fossils as a means of arranging the rocks in chrono- 
logical order. This great and fundamental discovery 
was due to William Smith, an English engineer, 
though Cuvier and Brongniart made the same discov- 
ery in France almost at the same time. 

Last summer I had the good fortune to be in Bath, 
and was invited to take part in the ceremony of un- 
veiling a tablet to the memory of William Smith. 
This tablet was placed on the outer wall of a house 
in which Smith, in 1799, had dictated to a friend “the 
order of the strata.” That was the begioning of his- 
torical geology. Smith had observed that the strata, 
or beds of water-laid rock, were arranged in a certain 
order, one over the other; further, he noted that each 
group of beds was characterized by a particular as- 
semblage of fossils, such as occurred in no other beds, 
and that, from the succession of beds the succession 
of fossils might be made out. Having determined the 
succession of fossils, it was possible to apply it in 
new regions, and it was found to apply in other parts 
of England, in France and in Germany, and gradually 
its application became world-wide. It can be em- 
ployed in America, Africa, Australia, or any other 
part of the earth’s surface. 

The principle is extremely simple, and is widely 
made use of in hi^xical and archeological inquiries 
of all sorts. For example, the student of handwriting 
has learned from a careful study of dated manu- 
scripts that the hmadwriting of the mediaeval copyi^ 
underwent changes m a certain definite order; having 
learned the order of change, it is pebble to use that 
order to place undcOed documents from their band- 
writing alone. One needs but litfe experiaice to dis- 
tinguish writing of the eigbte^tb eentuiy frem that 
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of the nineteenth or the seventeenth, and expert 
paleographers can determine the date of a dociunent 
within a decade of its writing. Though simple and 
obvious, this principle has been persistently misun- 
derstood, and from time to time it has been attacked. 
Even so great a man as Herbert Spencer could not 
see that it did not involve reasoning in a circle, and 
declared that it was unscientific. But such an infer- 
ence is due to a failure to grasp the significance of 
the method. 

The progress of life from the lower and simpler 
to the higher and more complex upon which Smith’s 
system is founded lis substantially the same every- 
where. This is because the fossils which axe employed 
for chronological purposes are chiefly those of marine 
animals; and as all parts of the sea are in communi- 
cation with one another, the only barriers which pre- 
vent the universal spread of marine organisms are 
those due to temperature, so that the inhabitants of 
warm seas are very different from those of cold 
waters. In former ages of the earth, however, when 
a more uniform temperature prevailed and climatic 
mim were but faintly indicated, the inhabitants of the 
different oceans were much more nearly alike than 
they are now. 

The paleontology which was rejuvenated, almost 
re-created, by Darwin proved to be an indispensahle 
means of explaining the anomalous distribution of 
land animals and plants in the various continents. 
Before Darwin’s day, much interest was taken in the 
geographical distribution of animals, but merely as 
so many statistical facts, for which no explanation 
could be found. As Darwin tells us in his autobio- 
graphical sketch, it was the facts of paleontology and 
of the geographical distribution of animals, which he 
observed in South America, that first led him to ques- 
tion the truth of the then almost universally accepted 
dogma of special creation. He felt assured that if the 
theory of evolution were to be accepted as true, it 
must be able to explain distribution. The present 
order of things on the eaith, geographical, climatic, 
and biological, is, accordiug to the evolutionary theory, 
the necessary outcome of an unimaginable series of 
change throughout hundreds of millions of years; 
and, if that theory is to be accepted as true, it must 
be able to offer a reasonable explanation of this pres- 
ent order. If the geographical arrangement of ani- 
in existing lands is not due to special creative 
fiat, but to natural causes, and is the inevitable re- 
sult of the long sequence of past changes, then paleon- 
tology should be able to offer an explanation of the 
anomalies and paradoxes in that arrangement. 

For example, the camel family is divided into two 
sub-families, the true camels of the Old World, native 
to Asia, and the Ilama^ guanacos, etc., of South 


America. This seems to be a very anomalous kind 
of distribution, to have the two parts of the same fam- 
ily separated as far as the size of the globe will per- 
mit; yet the history of the family, as recorded by the 
fossils, offers a simple explanation. The group origi- 
nated in hTorth America and for long ages was con- 
fined to that continent; at first, there was but a single 
series without distinction of sub-families, and this 
series shows in each successive division of geological 
time a continuous advance and development. Finally, 
the series gives off two branches; the true camels, 
which passed into Asia by way of the raised bottom 
of Bering Sea; the other, the llamas, into South 
America. For a time both sub-families were present 
together in North America, and were completely 
wiped out by the great Pleistocene extinctions. It is 
their extinction in North America which has brought 
about the wide separation of the surviving species. 

This explanation is typical of a great many cases 
of what is called ^^diseontinnons distribution;” when- 
ever the history is known, it is found that the group 
in question once occupied the intervening area and 
then became extinct in that area. Not that all cases 
can be explained, by any means; in such cases the 
history of the animal group has not yet been recovered 
and deciphered, perhaps never can be. But it may 
be stated as a rule, without known exception, that 
whenever the history and development of a group has 
been made clear, its modem distribution is thereby 
explained. This could not he true were each species 
an immutable entity, separately created. 

The present distribution of the tapirs exactly 
parallels that of the camels and llamas; they are 
found only in southern Asia and in Central and South 
America. Throughout nearly the whole of the 
Tertiary period, these curious creatures were dis- 
tributed aU around the northern hemisphere; in this 
country fossils of them have been collected from Los 
Angeles to Port Kennedy on the Schuylkill and south- 
east to Florida. Then, for some unknown reason, 
they disappeared from all lands save those in which 
they stiU occur. Like the camels, the tapirs probably 
originated in North America; at all events, they have 
been found here in rocks more ancient than in any 
other known region. 

As a last illustration of the manner in which paleon- 
tology explains distribution, we may take the ease 
of the Proboscidea (elephants and their close relatives, 
the mastodons). The mastodons are extinct, and the 
present occurrence of elephants would seem to re- 
quire no particular explanation, for they are found 
only in the warmer parts of Asia and Africa, between 
which there is land connection now. In the epoch 
immediately preceding the present, Proboscidea were 
found in all the continents, perhaps even including 
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Australia; only elephants in the Old World, from 
Great Britain to South Africa and eastward to 
China and Siberia. In l^Torth America elephants and 
mastodons ranged together, hut only the mastodons 
extended into South America. In the late Tertiary 
(Pliocene epoch) the facts were the same, except that 
the mastodons were also present in all lands of the 
Old World. In the middle Tertiary (Miocene) only 
mastodons were in existence, the true elephants hav- 
ing been subsequently derived from them. The masto- 
dons appeared in ITorth America and Europe almost 
simultaneously . (in the geological sense of that word) ; 
but for a long time we were ignorant of their place of 
origin, for their appearance in the northern regions 
was entirely unheralded, and nothmg was known in 
the earlier epochs which, by any stretch of the imagin- 
ation, could be regarded as ancestral to these Miocene 
mastodons. By a process of elimination that region 
of origin could be narrowed to the warmer parts of 
Asia and Africa; and there the desired ancestors were 
at last found, first in the Oligoeene and Eocene of 
Egypt, carrying the genealogy back to a much earlier 
time and more remote antecedents than in the north- 
ern lands. 

Last year, I presented a paper before the Ameri- 
can Philosophical Society on ^The Isthmus of Pan- 
ama as the Strategic Point in the Distribution of 
North and South American Life.^^ In this paper I 
brought forward evidence to show that in the 
Cretaceous period the two western continents were 
joined by continuous land, while in the earlier half of 
the Tertiary period, they had been divided by a sea 
which occupied the site of Central America and the 
Isthmus. This separation brought about complete 
difference in the North and South American faunas; 
and the final re-elevation of the land accounted for 
the many animal groups which are now common to 
the two continents. 

I do not mean to leave with you the impression that 
all the problems of animal distribution have been 
solved, for this is far from being the case. Many 
such problems still await the solution which may 
never be found. On the other hand, it is a highly 
significant fact that whenever the fossils enable us 
to reconstruct the history of a group of plants or ani- 
mals its distribution, present and past, is thereby ex- 
plained; and the cases of distribution which we can- 
not explain are those of which we do not know the 
history. 

A third application of this science, to which Leidy 
devoted the most fertile years of his life, is that which 
enables us to follow the past climatic changes which 
have succeeded one another upon the earth. The 
climatic histdry of the earth is one of the most won- 
derful partfe of its marvelous story and has wide 


astronomical bearings, as well as geological and geo- 
graphical, That life has existed on the earth without 
interruption for a billion years or so is now a famil- 
iar fact and when it is remembered within what nar- 
row limits of temperature terrestrial life is possible, 
the constancy of solar radiation throughout that un- 
imaginable lapse of time is all but incredible. Thirty 
years ago Lord Kelvin’s calculations of the age of 
the sun were very generally accepted and, according 
to these, the sun could not be more than 20,000,000 
years old. The discoveries in the field of radio-ac- 
tivity have indefinitely extended the time involved in 
the history of the solar system. 

While the climatic changes through which the earth 
has passed have never been so extreme as to extermi- 
nate all living things, they have, nevertheless, sufficed 
to bring about very remarkable results. Throughout 
much the greater part of the earth’s recorded history, 
its climate has been so mild and nearly uniform tiiat 
the temperature-zones, so familiar to-day, are scarcely 
or not at all indicated ; and this fact led to the wide- 
spread belief among geologists that the glacial ages of 
the Pleistocene had been altogether exceptional, and 
due to some transitory cause from which the present 
amelioration was a slow recovery. Subsequently it 
was learned that there had been several glacial times 
recorded in the rocks, the oldest of which antedated 
the fossiliferous rocks; and there is now reason to be- 
lieve that these times of refrigeration were rhythmi- 
cally recurrent, at intervals of approximately 250,- 
000,000 years. The evidence of former glaciations is 
mostly to be found in the rocks themselves; the fossils, 
which sometimes give corroborative testimony, are 
often unavailable, but for tbe less extreme fluctuations 
of climate paleontology gives the only evidence which 
can be trusted. AU classes of organisms may give 
proofs of climatic changes, but the most useful are 
fossil plants. 

The Mesozoic era and the earlier part of the suc- 
ceeding Tertiary period had climates, not only free 
from other than local glaciation, but even much milder 
and more uniform than those of the present day. 
Greenland, for example, which now can support only 
dwarf willows and birches, 2 or 3 inches high, then 
had abundant forests of temperate zone type. Great 
palms were growing as far north as Idaho and Mon- 
tana, and large crocodile accompanied them. In the. 
Jurassic period, the Antarctic continent, the most life- 
less and desolate of all existing lands, had plants like 
those of England. The enormous reptiles which 
throughout the Mesozoic era inhabited ail the conti- 
nents and oceans, even in the far North, could not have 
endured the Arctic dimate of the present. The 
gradual refrigeration of the climate, leading to the 
Glacial epodh, is likewise clearly recorded by the 
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fossils, aiso the veiy curious fact that interglacial 
climates ^ere milder than those of. the present time. 
The term “interglacial” requires a -vrord of explana- 
tion. After Agassiz’s conception of a glacial time, 
when the northern parts of Europe and North Amer- 
ica were, like modem Greenland, buried under great 
sheets of moving ice, had been almost universally ac- 
cepted, evidence b^an to appear that the Glacial age 
had not been single, but multiple; and the proof which 
has accumulated in many lands has convinced nearly 
all students of the problem that Pleistocene glaciation 
consisted of at least four Glacial stages, separated 
by three Interglacial stages when the climate was 
warmer than at the present time. On the north shore 
of Lake Ontario, near Toronto, there is a series of 
bends, laid down in water, the interglacial nature of 
which is shown by the two glacier-made boulder beds, 
between which the sediments deposited in water are 
contained. The water-laid beds are in two series, of 
which the lower one has preserved many leaf-impres- 
sions, and these plainly indicate a climate considerably 
wanner than that of present-day Ontario* Other in- 
terglacial deposits on the shore of Hudson’s Bay and 
in the Great Plains region contain fossils of plants 
and animals indicative of a relatively warm climate, 
milder than the climate of the same localities in re- 
cent times. 

Similar facts have been observed in Europe, and in 
few plac^ are the climatic indications more beauti- 
fully clear than at Mauer, where the famous jaw of 
the Heidelberg Man {Homo heidelbergensis) was dis- 
covered. This lower jaw was found in a sand-pit 
some forty feet below the surface of the ground; and 
in the same bed as the human remains, and evidently 
<K>ntemporary with them, were found the bones of 
many mammals, such as the southern elephant, hip- 
popotamus, etc., which plainly suggest a climate 
warmer than that which now prevails in Central Eu- 
rope. Not far above this bed are numerous bones 
which show the renewed refrigeration which was to 
lead to another glacial stage, as must be inferred from 
the bones of the boreal mammals which axe there 
found. The southern animals have all disappeared 
from the r^on, and their place is taken by cold- 
country creatures, such as the mammoth, or woolly 
Siberian elephant, reindeer, and the like. The 
dimatie inferences to be drawn from th^e two sets 
of animals are quite unmistakable, and it is interest- 
ing to note how closely the facts in Europe and North 
America correspond. 

The whole process of reconstructing the earth’s 
.past history, the arrangement and changing connec- 
tions of the great land-masses of the various sea% is 
dependent upon the study of fossils, which give a 
r^3rd of change in their ordm: of chronolc^cai suc- 


cession. That is where geology has a great advantage 
over so exact a science as astronomy, for the exacti- 
tude of astronomy is confined to the present order of 
things; and in dealing with historical problems con- 
cerning the origin of stars and planetary systems, 
there is great vagueness and little certainty. For 
over a hundred years, the Nebular Hypothesis of the 
great French astronomer. La Place, was accepted by 
astronomers and geologists with practical unanimity, 
as explaining the origin and history of the solar 
system. Now that hypothesis has no standing with 
astronomers and among the geologists of England and 
America, the ancient hypothesis is completely aban- 
doned, for it has been conclusively shown that La 
Place’s conceptions are mechanically impossible. 
Nevertheless, many if not most of the German geolo- 
gists still adhere to the scheme of La Place, chiefly 
because they are not convinced of the truth of the 
hypotheses which have been propounded to take the 
place of the discredited nebular theory. Astronomers 
have no such record of the past as the fossils offer to 
geologists and, in the lack of that record, they can 
not solve historical problems with confidence. 

Needless to say, I hope, this statement is not meant 
to belittle the astounding achievements of astronomy, 
which include the highest attainments of the human 
intellect. Nor would any prudent man be so foolish 
as to attempt fixing any limit to the progress of 
astronomical discovery. What methods of investigat- 
ing and determining the origin and development of the 
celestial bodies may hereafter be devised, no man can 
predict. At present, however, astronomy can not deal 
with these historical problems in an assured way. 

To many minds the most interesting and important 
of the applications of paleontology is the testimony 
which the fossils give to the theory of Evolution. 
As we have seen, it was Darwin’s book that rejuve- 
nated the study of fossils and gave it an unheard of 
extension. It was immediately and generally recog- 
nized that the most crucial test of Darwin’s theories 
would be, whether it was in harmony with the facts 
of the geological record, or in hopeless conflict with 
those facts. Even more exacting and severe was the 
test of future discovery. It has often happened in 
the history of science that a theory which satisfactor- 
ily explains and coordinates the facts known at the 
time it is first enunciated, is gradually undermined by 
the discovery of new facts, which do not harmonize 
with it, until the exceptions outweigh the rule and the 
theory collapses. 

When Darwin published his great bock, be showed 
in a famous chapter that the facts of paleontblogy 
^eed with his theory as well as could he expected 
in view of the admitted incompleteness ^d imperfec- 
tion of the geological record. Since tWt date, the 
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geologist has extended his exploring and collecting 
work to all lands that can be reached and studied. 
Wonderful series of fossils have been found in western 
ITorth America, a work of collecting which had just 
begun in Darwin^s day, when no one had any concep- 
tion of the astonishing museum of long-vanished ani- 
mal life which is entombed in the rocks of arid and 
semi-arid A m erica. As we have already learned, one 
of Dr. Leidy^s securest titles to fame is the great 
work which he did in revealing and reconstructing 
this record. Likewise, Africa, Asia, and even parts 
of Europe, have all yielded up treasures of fossils, of 
which Darwin had no inkling. He himself was one 
of the first -to discover the richly fossiliferous beds of 
Patagonia, but he had not the smallest conception of 
what was to be found there sixty years and more after 
his explorations in South America. 

There has thus been a veritable fiood of new dis- 
coveries which put the evolutionary conception to the 
severest possible test. The result has been that that 
conception has been supported and strengthened in a 
wonderful way, and is far stronger and more uni- 
versally accepted than it was sixty years ago. No 
competent person would maintain that ail problems 
have been solved and all difficulties removed; far 
from it, but those difficulties are plainly due to lack 
of information. The record of the development of. 
living things which is contained in the rocks is like 
a book from which many pages, even whole chapters, 
have been tom out. On the other hand, many chap- 
ters have been preserved, of which the fullness and 
precision make a perfectly unambiguous and most 
eloquent support of the theory. More than ever is it 
true, that by far the best, most probable and most 
convincing interpretation of the facts of paleontology 
is that offered by the theory of evolution. 

This result is all the more striking when the state 
of the other sciences in 1859 is taken into considera- 
tion. Physics, chemistry, astronomy, and even mathe- 
matics, have been more or less completely recon- 
structed since that time. The principal theories which 
then dominated physics and chemistry have nearly 
aU been abandoned in favor of newer interprets^ 
tions. The advance of discovery has been fatal to the 
older conceptions. This is not true of the theory of 
evolution which, as stated above, is more thoroughly 
established and more universally accepted than ever 
before. 

In 1876-7 Huxley delivered a series of lectures on 
evolution in New York; and the lecture entitled (I * 
quote from memory) "The Demonstrative Evidence of 
Evolution” was devoted to the discoveries of American 
paleontology, and more particularly to the genealogy 
of the modem horses, as that had been worked out by 
Professor Marsh. Huxley himself had been the first 


to attempt a scheme of equine evolution; but, as he 
had access only to European material, he could make 
but an approximation to the later conceptions. When 
he saw Marsh’s finely preserved fossils, arranged in 
chronological order, he was convinced that he had be- 
fore him an actual and positive demonstration of the 
evolutionary theory. It wasn’t that, perhaps, but it 
was evidence of so high a degree of probability as to 
be convincing. That Leidy, though a thorough-going 
evolutionist, has little to say concerning the interpre- 
tation of the fossils, which he discovered and de- 
scribed, seems at first sight surprising. But he was, 
in fact, lajdng the foundations of the theoretical 
stmcture. It was he who first showed the chronologi- 
cal stages and modifications in the history of many 
families, horses, camels, rhinoceroses, wolves, cats, 
etc.; and that he did not categorically draw the ob- 
vious conclusions was due to his belief that theoretical 
discussions should wait upon the acquisition of more 
complete material. 

These are the more important of the applications 
of paleontology. Can it be a matter of surprise that 
Iieidy, with his remarkably clear and broad outlook 
over the world of nature, should have felt that paleon- 
tology was the main work of his life? 

William Bereymax- Scott 

Princeton ITniveesity 


THE CONTRIBUTION OF BIOLOGY, 
CHEMISTRY AND PHYSICS TO 
THE NEWER KNOWLEDGE 
OF RICKETS^ 

Tb® investigation of rickets is. an outstanding ex- 
ample of the value of interweaving the basic sci- 
ences with clinical medicine and may well serve as 
a text to illustrate "the contributions of other sci- 
ences to medicine.” It is an axiom that many dis- 
orders have been elucidated only with the aid of 
chemistry and animal experimentation, but the in- 
stances are few in which biology, inorganic and 
organic chemistry and various forms of physics 
have been resorted to so fitequently and to such a 
degree. Although decreasing in incidence and severity, 
rickets still undoubtedly is the most common nutri- 
tional disorder of early childhood in the temperate 
zones. It has been the object of intemnttent study 
ever since Glisson first described signs and symptoms 
of the “Englische Erankheit” in 1650. Our aequisi- 
txou of knowledge concerning its varions aspects may 

i Preseated as part of a symposima on The contribu- 
tions of other sciences to medicine’^ at the annual meet- 
ing of the American Association for the Advancemeat of 
Science, Nashville, Dec. 28, 1027, 
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be divided broadly into two periods, the one — which 
may be termed the clinical and pathologic era — com- 
prises the long span between 1650 and 1918, and the 
other — ^that of “the newer rickets” — embraces less 
than a decade, from 1918 until to-day. The latter 
period, which is still in full fruition, is an indirect 
result — a. by-product — of the discovery of the vita- 
mins. Using this new concept as a fulcrum, and 
abandoning the old and fixed idea of producing rickets 
experimentally by limiting the intake of calcium, 
Mellanby successfully brought about this disorder in 
puppies by depriving them of a specific fat-soluble 
factor. It is true that he mistook what we now 
recognize as the fat-soluble vitamin for the anti- 
rachitic factor, but there can be no doubt but that 
he succeeded in inducing true rachitic lesions. Shortly 
thereafter investigators in this country — ^McCollum 
and his coworkers, as well as Sherman and Pappen- 
heimer — ^produced typical histologic lesions in the 
rat by means of rations deficient in phosphorus. 

The first factor which led to the era of ^^he newer 
rickets” emanated therefore from the biologic or 
physiologic laboratory and, as has been the case so 
often in connection with infectious as well as nutri- 
tional disorders, consisted of the ability to reproduce 
at will a disorder in an experimental animal. The 
second propelling infiuenee following on the heels of 
the first, although having no connection with it, was 
the demonstration by Huldschinsky in 1918 of the 
importance of light, of the fact that ultra-violet 
radiations are a specific preventive or curative anti- 
rachitic agent. From this time xmtO to-day, rickets — 
which for two and a half centuries had awakened but 
a fitful interest in the clinician — ^has been the object 
of intense investigation in many of the biologic, 
chemical and physical laboratories both in this coun- 
try and abroad. 

The earliest; and simplest chemical studies were 
carried out in the clinic. Iverson and Lenstrup, of 
Copenhagen, as well as Howland and his coworkers 
in this country, showed the old conception to be 
erroneous which held thaf a deficiency of calcium is 
the essential disturbance in rickets, and proved that it 
is the phosphorus ion which dominates the metabolic 
picture. The inorganic phosphorus of the blood was 
found to be low. Indeed, due to the wide prevalence 
of rickets, it was shown later that there is what may 
be termed “a phosphate tide” in the blood of infants, 
an ebb during the winter months followed by a flood 
in the spring with the advent of sunshine. We shall 
And that the later chemical studies, those on the 
sterols, have been far more complex and have taxed 
to the utmost the resources and ingenuity of experi- 
enced organic chemists. 

Up to this time chemistry and pathology had aided 


the clinician in the solution of his problems. As soon 
as it had been demonstrated that certain light waves 
are a specific curative agent, it was necessary to turn 
to physics for information. Naturally, the first point 
of attack was the segregation and definition of the 
specific radiations which were endowed with this re- 
markable therapeutic property. By means of filters 
of known penetrability it was soon found that ultra- 
violet radiations of greater length than about 320 fXM«, 
or 3,200 engstrom units, were unable to protect ani- 
mals from rickets which were fed a diet deficient either 
in phosphorus or in calcium. This observation proved 
to be of interest not only to clinicians but to the 
large number of workers who were actively engaged 
in studying various biological processes, for example, 
the growth of plants, or the factors involved in egg 
production and fertilization or the role of light in the 
cultivation of cells in vitro. To-day rickets has be- 
come the established criterion for appraising the 
biologic action of ultra-violet waves in the region of 
300 millimicrons. 

In 1924, less than four years ago, it was shown by 
me and almost simultaneously by Steenboek that the 
specific ultra-violet radiations exert their action not 
only on animals exposed to their influence, but also 
indirectly on various foodstuffs. As is well known, 
milk, flour, oils, cereals, etc., can be rendered anti- 
rachitic by this means — activation being restricted to 
the same band of ultra-violet light as in the case of 
animals. This newer knowledge, combining as it did 
ph3rsical and chemical aspects, led to renewed activity 
in these fields of endeavor. The first question was to 
attempt to discover the substance in the food which 
underwent this remarkable transformation. This 
study, although having made steady progress, is still 
incomplete and is being actively pursued in various 
laboratories both in this country and abroad. It was 
ascertained within a few months that it is the non- 
saponifiable fraction and not the fat in the foods 
which is essential to activation. At the end of 1924 
both Steenboek and I were able to report that it is the 
cholesterol in the animal cell, or phytosterol, its 
counterpart in the vegetable cell, which undergoes 
specific alteration. Cholesterol purified by repeated 
crystallizations, which from the standpoint of rickets 
is inert, could be rendered highly antirachitic by sub- 
jection to ultra-violet irradiation for a minute or less. 
Its melting-point, specific rotation and chemical con- 
stitution had undergone no apparent change in the 
‘ course of the procedure, and it seemed as if the new 
product were an isomer of cholesterol. During this 
period studies were being carried out concurrently in 
the physical laboratory. The problem of the activa- 
tion of cholesterol lent itself readily to an investiga- 
tion by means of absorption spectra. It was found 
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that the well-known absorption bands of cholesterol 
were definitely altered as a result of irradiation, that 
the sterol becomes more permeable to certain definite 
wave-lengths of ultra-violet light. This work, into 
which we shall not enter in detail, was first under- 
taken in this country, and has more recently been 
refined and extended by Heilbron in Liverpool, and 
Pohl in Goettingen. Furthermore, by means of the 
use of monochromatic ultra-violet light, it was shown 
that the uppermost limit of the antirachitic field may 
be placed at 313 and that even at this point its 
action is feeble. When we bear in mind that the 
shortest rays of the sun which reach the surface of 
the earth rarely are less than 300 mm. in length, it 
is evident how circumscribed is the area of specific 
solar radiations. A difference of a few millimicrons 
or millionths of a millimeter determines whether or 
not waves are specific or ineffective. 

It was soon evident that only a very small fraction 
of the cholesterol becomes activated following irradia- 
tion, less than one per cent. This observation raised 
the question in the minds of several investigators, as 
to whether it is truly the cholesterol which is trans- 
formed or some associated sterol — a. subject which 
during the past year has been studied by Windaus 
and myself, as weU as by Rosenheim and his cowork- 
ers in London. It developed that another unsaturated 
sterol — a. sterol with 3 unsaturated bonds — ^is mainly 
concerned in the elaboration of the antirachitic fac- 
tor, namely ergosterol, which heretofore has been 
extracted from ergot and , from yeast, but which is 
now being found more widely distributed in nature. 
It would lead too far afield to discuss the moot ques- 
tion of the activation of cholesterol and other sterols. 
In brief, it may be stated that it has not been shown 
definitely that cholesterol, as well as ergosterol, can 
not be activated. In this connection, the minuteness 
of the amount of irradiated ergosterol required to 
protect an animal should be emphasized; it has been 
found that IflOflOO of a milligram or IJlOfiOOfiOO 
of a gram daily is sufficient to confer protection. 
When we bear in mind that this infiniteamal amount 
is given by mouth, it is difficult to conceive that the 
specific antirachitic factor exerts its curative action 
directly and bodily on the various epiphyses through- 
out the body. 

Parallel with these investigations on ultra-violet 
radiations and the sterols, which engaged the attention 
of the physicist and of the chemist, the question was 
being considered as to how these newer ideas could 
be brought into consonance with the well-established 
fact of the specific antirachitic properties of cod-liver 
oil. At &st the two phenomena seemed irreconcil- 
able, but, as you know, it soon was demonstrated that 
the activity of cod-liver oil in rickets rests on the same 


basis as that of foods which have been subjected to 
irradiation — ^that both are dependent on the action of 
a specific sterol. In passing, it should be added, 
however, that it has not been shown that the thera- 
peutic activity of cod-liver oil is confined to the efieet 
of this sterol. 

In my review of this subject, it has been necessary 
to treat the advances in the fields of biology, chemistry 
and physics as if they took place consecutively- As a 
matter of fact, they have progressed at one and the 
same time, new discoveries by the physicist being made 
at once the basis for some newer chemical investigation 
and both in turn leading perhaps to interesting devel- 
opments in the provinces of experimental biology or 
clinical therapeutics. Some of these studies have been 
carried out in conjunction or close cooperation with 
the clinic, others have been made in laboratories de- 
voted solely to investigations in pure science. In the 
Hght of recent studies of the vitamins and hormonal, 
it would seem that, in general, this probably will be 
the method — ^i£ it can be called a method — of advance- 
ment in the future. It is questioned often whether 
newer technics and discoveries in medicine will be 
evolved by the clinician in ward and laboratory, or 
whether, as it becomes necess^ to delve ever deeper 
into the realms of pure science, the clinician, in spite 
of his modem training, will not become dependent 
upon the discoveries of the physicist, the chemist and 
others occupied with the basic sciences. 

No one can answer this question with any degree of 
certainty. It seems probable nevertheless that for 
some time to come the clinician — owing to his strategie 
position in the broad realm of medicine — wOl con- 
tinue to make valuable and even basic contributions 
to our store of knowledge, and that the recent experi- 
ence in the field of rickets will from time to time be 
repeated in other provinces of clinical medicine. It 
can, however, be safely predicted that in order to gain 
this newer knowledge we must once more call to our 
aid in varying degree biology, chemistry and physics. 

ATiwim F. Hess 

New Yosx, N. T. 


ACOUSTICS OF AUDITORIUMS**' 

A CONSIDERATION of recent investigations led the 
writer logically and unexpectedly to the (inclusion 
that good acoustics in an auditorium may be obtained 
by making it like the outdoor theater of the Greeks. 
Also, it is concluded that better acoustics appears 
likely if a study is made of the way in which speech 
and music are generated, with special consideration 

* An address given March 1 at the Physics Colloquium, 
University of Illinois. 
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of the effect of the sound reflected from walls near 
the speaker or musician. 

Very little was known scientifically about acoustics 
of auditoriums until W. C. Sabine, about 1900, be- 
gan to publish the results of his work.^ Aside from 
occasional minor faults or interference and resonance, 
Sabine concluded generally that the acoustics of a 
room depended mainly on the reverberation or decay 
of sound. He conducted an extensive and careful 
series of investigations which showed that the time 
taken for a standard sound to die out in a room de- 
pended on the loudness of the sound and on the 
volume of the room, and inversely on the absorption 
of the surfaces in the room. Most of the investiga- 
tions since then have only amplified and extended 
Sabine's fundamental conclusions. 

As a result of these efforts, auditoriums have been 
greatly improved in acoustical qualities, so much so 
that attempts have been made to specify ^^optimum" 
conditions,^ with the hope of securing perfect acous- 
tics. Auditoriums adjusted according to these condi- 
tions, while generally satisfactory, have not always 
given the expected perfect effects. In some cases, 
speakers and musicians have voiced objections without 
being able to state clearly what the trouble was. 

In the meantime, within the past two or three 
years, several publications have appeared that yielded 
information from different viewpoints than those 
given originally by Sabine and that furnish possibil- 
ities of improving acoustic effects. That is, while 
Sabine investigated primarily the reverberation and 
decay of sound, these later studies deal more particu- 
larly with the growth of sound in a room. 

For instance, Petzold® has shown that blurring 
(Verwisehung) will be set up if two identical speech 
sounds reach an auditor with a time interval between 
them of .05 second or more. This would be the ease 
if two speakers were separated about fifty-six feet 
and uttered the same words simultaneously. While it 
is practically impossible for two speakers to do this, 
the effect may be obtained by a single speaker who 
stands near a reflecting wall so that Ms acoustic image 
on the other side of the wall may be thought of as 
saying the same words as the speaker and at the same 
time. The image is really due to the reflected sound. 
For music, Petzold finds a shorter time limit between 
two sounds of .035 to .042 second, depending on the 
character of the music. 

This conclusion of Petzold's indicates the impor- 
tance of studying the reflecting surfaces near speak- 

Collected Papers on Acoustics, 1922. 

. as. Physical 25, 391, 1925; 27, 618, 

1926; F. E. Watson, ArMieetwe, IW, 251, 1927. 

3 Ernst Petzold, ^^Elementare Eamn Akustik,’^ 1927, 

p.8. 


ers and musicians to avoid blurring effects. Usually 
in auditoriums, the space about the perfopner has 
been decided by other requirements than acoustics. 
The large stage house of the modem theater gives lit- 
tle practical opportunity for suitable reflecting walls. 
In smaller auditoriums, it would be easier to design 
such reflectors, without the usual heavy absorbing 
curtains. 

Such reflecting surfaces should preferably be plane, 
and situated not more than about twenty feet from 
the performer — a smaller distance would give better 
results — and inclined so as to reflect sound to the 
audience. Under these circumstances, the direct sound 
from the performer is reenforced without distortion 
by a number of images, all giving simultaneously the 
same sound.^ 

Not only are the auditors benefited by this arrange- 
ment, but the performer himself gets an immediate 
response to his effort that allows him to adjust Ms 
speech or music to get the best effect. Without tMs, 
the performer feels lost, and the resulting sound, par- 
ticularly music, lacks perfection. Musicians state 
that they prefer to sing or play near a wall — and al- 
ways with a resonant stage floor, without carpet — 
presumably because of the reassuring support given 
by such reflecting surfaces. 

An experiment of this nature recently perforined 
by the writer supports this view. A reflector, twelve 
by fourteen feet, was hung horizontally over a band 
stand, and, by means of ropes and pulleys, could be 
raised or lowered. When the reflector was lowered 
successively to positions twelve, ten, eight and seven 
feet above the players, the acoustic conditions were 
improved. The comments of the players were ; 
'Tlays easier,” “Tones are more natural,” “Gets bet- 
ter as the reflector gets lower,” “Tones are smoother,” 
etc. The resultant music in the hall for auditors was 
also better as the reflector was lowered. 

Petzold^ describes some uses of reflecting surfaces 
about orchestras and choruses. An orchestra pit, 
for instance, is a resonant enclosure that allows 
the music to be reenforced and blended beneficially 
before it go^ out to the audience. “Sounding” hoards 
are advantageous if they have suf6cient size and if 
placed intelligently in accordance with acoustic prin- 
ciples. 

Another investigator^ obtains values of the resultant 
sound as it builds up and dies out at various points in 
'an auditorium. By means of a condenser-transmitter, 
amplifying device and oscillograph, he obtained curves 

B. Watson, Acoustic Besign of Churches,” 
Western Architect ^ XXXVI, 178, 1927. 

s Zfoc. cit. Chap. 10, 

6P. Trendelenburg, ^^Esperimentalbeitrag zur Eauma- 
kustik,” Zts, fur Tech, Fhysik, No. 11, 1927. 
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of the resTilting sound. In certain positions near the 
source of sound, where the reflected sound arrived 
some time after the direct sound, it was easy to under- 
stand the speaker. At considerable distances from 
the speaker the reflected sound was of more influence 
and the understanding of speech was difficult. He 
concluded that good speech understanding would be 
obtained only at points where the direct sound pre- 
dominated. 

In another connection, Petzold"^ calculated the value 
of the direct sound at a point 18.1 meters from the 
source in a room 30x20x12 meters in volume, and 
estimated also the added effect of the reflected sound. 
Neglecting interference phenomena, he assumes that 
the direct sound gives 10,000 “Vox^’ (where the Vox 
is the arbitrary unit of intensity of a sound produced 
by a special organ pipe used). To the direct sound, 
the beneficial reflections, that is, those that arrive 
quickly enough to avoid blurring the direct sound, add 
enough to give a total of 31,210 Vox. The resultant 
is then about three times as intense as the direct 
sound, but the loudness, as perceived by a listener, 
is less than this, being proportional to the logarithm 
of the intensity. The relative effects for auditors are 
the logarithms of 10,000 and 31,210, or 4 and 4.5, re- 
spectivdy; that is, the beneficial reflected sound con- 
tributes one half unit to the four units of the direct 
sound, or only one ninth of the total sound. 

From these calculations, it would appear that the 
reflected sound could be omitted entirely without vital 
consequence — a conclusion that is quite contrary to 
the usual conception of auditorium acoustics, where 
the reflecting walls are supposed to be quite bene- 
ficial in increasing the loudness. Omitting the re- 
flected sound would have the advantage of eliminat- 
ing any possible blurring defects of reflection, as 
previously described. But this arrai^ement surpris- 
ingly suggests the open-air theater, such as was used 
by the Greeks, with no reflecting surfaces except the 
wall at the rear of the stage, and generally regarded 
as having very good acoustics. 

A book® on outdoor theaters bears out this supposi- 
tion about satisfactory acoustics. For example, we 
read, “Outdoor theaters differ considerably with regard 
to acoustic qualities, but in general it is surprisingly 
easy in any of them to hear what is said or sung on 
the stage.^^ Kegarding the Garden Terrace Theater at 
Yankton, South Dakota, the author writes, “The 
acoustic properties are a surprise to every one. At 
the extreme rear, 180 feet from the stage, an ordinary 
stage or platform voice is perfectly dear and satisfac- 
tory.” In the Greek theater at the University of Cali- 

7 Loc, cit., p. 74. , 

» Frank A. Waugh, Outdoor Theaters,” 1917. 


fomia, that holds an 8,000 audience, one can see and 
hear in every seat. Again, “The acoustic qualities of 
the theater (Isis Theater, Point Loma, California), 
like those of every other outdoor theater without ex- 
ception, are spoken of as remarkable.” And so on 
for other theaters. 

An experiment by tbe writer furnishes a suggestive 
example. In an investigation on “Optimum Condi- 
tions for Music in Rooms,”® the fact was brought out 
that musicians preferred a reverberant space to play 
in, but that auditors found “dead” surroundings pref- 
erable for listening. What was done was first to ad- 
just a room of approximately 6,500 cubic feet volume 
to give “optimum” reverberation by placing sound-ab- 
sorbing material about the walls. A quartette of 
musicians (three violins and a cello) then played at 
one end of the room. They did not like the musical 
effects, nor were the auditors pleased. But when the 
absorbing material was transferred from the walls 
about the musicians to the end of the room occupied 
by the listeners, the musical effects for both playing 
and listening improved until, in the final stage, they 
were thought “perfect.” This arrangement appears to 
imitate an outdoor theater. The “dead” conditions 
surrounding the listeners are repeated outdoors by 
the perfect absorption of the open sky, but there 
would be some reflection from the leaves of trees and 
plants. 

An experiment by Sabine^® was performed in which 
absorbing material was brought into a music studio 
until the musicians present thought the conditions 
were satisfactory. This was repeated in several other 
similar studios. Sabine then found in subsequent ex- 
periments that the average time of reverberation for 
rooms of this size was 1.08 seconds, thus indicatiag 
that an optimum reverberation exists for playei^, that 
is, for the generation of sound. 

Lifshitz^^ conducted a similar experiment in a room 
of 265 cubic meters volume holding an audience of 
120 persons. By varying the number of auditors he 
could <K>nveniently change the absorption — due to 
dothing — and thus control the time of reverberation. 
Opinions were given concerning the acoustic effects, 
so that he arrived at an average optimum time of U1 
seconds. Earlier experiments in a room of 126 cubic 
meters volume gave 1.03 seconds as the -optimum. 
Averaging four values — Sabine, 1,08 see., Watson 
(“Acoustics of Buddings,” p. 51), 1.04 sec., lifshitz^ 
1.11 and 1.03 see. — ^he obtained 1.06 seconds as the 

s Science, T/XIV, 207, 1926. 

10 Accuracy of Musical Taste, Proc. Amer, Aead. 
Arts and Sciences, XLH, June, 1906. 

11 << Mean Intensity of Sound in an Auditorium and 
Optimum Eeverberation,” Fhys, JBee., 27, 618, 1926. 
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optimum value for reverberation for rooms of this 
size. While these experiments allowed an optimum 
to be estimated for the reverberation or decay of 
sound, the writer is led to ask if the listening musi- 
cians in each case did not primarily pronounce an 
opinion on the generation of sound rather than the 
decay. 

Experiments by Knudsen^^ show that speaking is 
better understood as an auditorium is made succes- 
sively "deader” with so-und-absorbing materials, thus 
imitating an outdoor theater. He found^^ for an 
open-air theater (Hollywood Bowl, Los Angeles) that 
a listener one hundred feet from the speaker could 
understand speech better than in the most satisfactory 
Los Angeles theater. Ldfshitz {loc, cit.) found the 
same effect, but thought the speech lost its musical 
quality and became dry and lifeless. 

The Eastman Theater, Rochester, New York, gives 
further information m this regard. Some appre- 
hension was felt in designing the acoustics of this 
theater^^ whether or not music would be heard dis- 
tinctly on the mezzanine balcony. The opening to 
this balcony, under the main balcony, was com- 
paratively small and it seemed likely that onl^ a 
small amount of sound would enter. Also, this space 
was famished with a considerable amount of sound 
absorption in the upholstered seats and carpet. On 
completion of the theater, however, the reception of 
music on this floor was thought superior to other 
locations. Here again it appears advantageous to 
have conditions for listening quite dead acoustically. 

Erom the investigations cited in this article, the 
writer is led to draw certain conclusions and to make 
suggestions for further experimental work. That is, 
the problem of the acoustics of auditoriums is two- 
fold — ^first, a study of the generation of sound and 
its building-up processes, which are practically com- 
pleted in one or two tenths of a second; and second, 
a study of the decay of sound. The latter feature 
has been studied extensively by Sabine and his fol- 
lowers, bnt farther investigation of the growth of 
soond appears promising in securing important in- 
formation. 

The growth of sound and the decay of sound are 
not independent processes, because the absorption of 
the room affects both. What is desired apparently 
is to have the time of reverberation shortened suf- 
ficiently so that the successive sounds of speech and 
music will be given opportnnity for suitable develop- 

O. Krmdsen, Fhysieal Beview, 26, 287, 1925. 

13 The Architect cmd Engmeer, September, 1926. 

14 Watson, Acoustics of Building^ p, 49. 


ment without possibility of serious overlap and dis- 
tortion.^® Increasing the absorption allows a sound 
to rise more quickly to its maximum value, and also 
increases advantageously the rate of decay so that the 
field is cleared for the next sound.^® 

Further information on the relative adjustment of 
the growth and decay of the sound is given by the in- 
vestigations of the “masking^’ of one tone by another. 
For instance, Wegei and Lane^^ showed that the mask- 
ing of two tones was greatest for tones nearly alike. 
Also, they found that loud tones more easily masked 
tones of high frequency than those of low frequency. 
Knudsen^® showed that noise had more effect than a 
pure tone on another tone. He states also, "For good 
hearing in an auditorium, the speech energy should be 
from 1,000 to 10,000 times the energy of any inter- 
fering noise.” These investigations would indicate 
how much two sounds could overlap without serious 
distortion. 

The various investigations discussed lead the writer 
to suggest the possibility of an “indoor-outdoor” the- 
ater; that is, an indoor theater that incorporates the 
good acoustics of an outdoor theater. An investiga- 
tion should be made to improve, if possible, the stage 
conditions of the outdoor theater.^® A sts^e with a 
wooden floor, a vertical rear wall, diverging side walls 
and a sloping ceiling gives promise of beneficially re- 
enforcing speech and music and also of developing 
enough resonance so that the speaker can better judge 
the effect of his voice. The use of thin, resonant 
reflecting boards would yield some interesting effects. 
On the other hand, it would be instructive in an 
indoor theater, to have the auditorium quite dead — 
comparable with outdoors — ^but to try a stage sim- 
ilar to the one just described. Additional informa- 
tion is needed about the resultant speech effects at 
different points in a room; that is, a photograph of 
the vibrations set up by words and music of different 
kmds when sound-waves cross each other. Some at- 
tempts in these directions are being tried by the 
writer, but cooperation of others in this apparently 
important devdopment appears desirable. 

F. R. Watsoist 

UNivERSirT OP Illinois 

15 Trendelenburg, loc, dt,; E. A. Eckhardt, ^'Tbe 
Acoustics of Rooms, Jour, EranUin Imt,, 195, 799, 
1923; E. Michel, ^^Horsamkeit Grosser Eaume,’^ p. 8. 

15 Watson, ‘‘Acoustics of Buildings,’' p. 16. 

17 “Auditory Masking of One Pure Tone by Another,” 
Fhys, Beu., 23, 266, 1924. 

13 “Interfering Effect of Tones and Noise Upon 
Speech Reception,” Fhys, Bev,, 26, 133, 1925. 

i»R. Berger, “Die Schallteehnik,” p. 61; Davis and 
Kaye, “The Acoustics of Buildings,” chap. VII. 
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SCIENTIFIC EVENTS 

THE POPULATION OF THE UNITED 
STATES 

The Department of Commerce announces an esti- 
mate of the population of the United States made by 
the Bureau of the Census. This gives a total esti- 
mated population of 120,013,000 on July 1, 1928, as 
compared with 105,710,620 on January 1, 1920. The 
total is arrived at by estimating the increase since 
1920 upon the basis of the available data regarding 
births, deaths, immigration and emigration. The 
population of the several states is then estimated by 
distributing the total increase for the United States 
upon the basis of the increase by states from 1910 
to 1920 or, where there has been a state census, from 
1920 to 1925, except that where there was a decrease 
between 1910 and 1920 or between 1920 and 1925, 
the 1920 or 1925 census figure is retained, and no 


estimate is made: 

Census Estimated 

Jan. 1, ’20 July 1, ’28 

United States 105,710,620 120,013,000* 

Alabama 2,348,174 2,573,000 

Arizona 334,162 474,000 

Arkansas 1,752,204 1,944,000 

California 3,426,861 4,556,000 

Colorado 939,629 1,090,000 

Connecticut 1,380,631 1,667,000 

Delaware 223,003 244,000 

District of Columbia 437,571 552,000 

Florida 968,470 1,411,000 

Georgia 2,895,832 3,203,000 

Idaho 431,866 546,000 

minois 6,483,280 7,396,000 

Indiana 2,930,390 3,176,000 

Iowa 2,401,021 2,428,000 

Kansas 1,769,257 1,835,000 

Kentucky 2,416,630 2,553,000 

Louisiana 1,798,509 1,950,000 

Maine 768,014 795,000 

Maryland 1,449,661 1,616,000 

Massachusetts 3,852,356 4,290,000 

Michigan 3,668,412 4,591,000 

Minnesota 2,387,125 2,722,000 

Mississippi 1,790,618 1,790,618 1 

Missouri 3,404,055 3,523,000 

Montana 548,889 548,889t 

Nebraska 1,296,372 1,408,000 

Nevada 77,407 77,407t 

New Hampshire 443,083 456,000 

New Jersey 3,155,900 3,821,000 

New Mexico 360,350 396,000 

New York 10,385,227 11,550,000 

North Carolina 2,539,123 2,938,000 

North Dakota 646,872 641,192$ 

Ohio 5,759,394 6,826,000 

Oklahoma 2,028,283 2,426,000 

Oregon 786,389 902,000 


Pennsylvania 

8,720,017 

9,854,000 

Bkode Island 

604,397 

716,000 

South. Carolina - 

1,683,724 

1,864,000 

South Dakota 

636,547 

704,000 

Tennessee 

2,337,865 

2,502,000 

Texas 

4,663,228 

5,487,000 

Utah .... 

449,396 

331,000 

Vermont - — 

352,428 

352,42St 

Virginia 

2,309,187 

2,575,000 

Washmgton 

1,356,621 

1,587,000 

West Virginia . »... ™ 

1,463,701 

1,724,000 

Wisconsin 

2,632,067 

2,953,000 

Wyoming 

194,402 

247,000 


* Provisional estimate data regarding births, deaths, 
immigration and emigration from 1927 to 1928 not being 
available. 

t Population, January 1, 1920 ; decrease 1910 to 1920. 

$ Population, January 1, 1920. 

$ Population, State Census, 1925. 

APPROPRIATIONS BY THE COMMON- 
WEALTH FUND 

The board of directors of the Commouwealth Fund 
at their February meeting appropriated $358,438 for 
the fundus rural hospital program. During the last 
two years five awards have been made under this pro- 
gram for hospitals in Farmville, Va.; Glasgow, Ky.; 
Farmington, Me.; Beloit, Kans., and Wauseon, Ohio. 
In each case the Commonwealth Fund provides two 
thirds of the cost of construction and equipment, 
while the community pays the remainder of the cost 
and assumes the expense of operation. 

At the same meeting $27,000 was appropriated for 
fellowships in psychiatry at the Univereity of Colo- 
rado Medical School. Six such fellowships, each with 
a stipend of $4,500 for two years’ study, will be of- 
fered to graduates of class A medical schools who in- 
tend to specialize in psychiatry. The University of 
Colorado, in affiliation with the Colorado Psycho- 
pathic Hospital, which was opened three years ago 
under the direction of Dr. Franklin Ebaugh, is re- 
garded as offering unique opportunities for the train- 
ing of psychiatrists in that part of the country. 

Five three-year fellowships for psychiatrists at the 
Henry Phipps Psychiatric Clinic, under the direction 
of Dr. Adolph Meyer, the Johns Hopkins University, 
Baltimore, were also provided for with a grant of 
$45,060. 

A grant of $4,750 for operating expense was made 
to the New York City Committee on Mental Hygiene 
with a possibility of renewal for two subsequent years. 
This committee was organized in May, 1927, as one of 
the local branches of the New York State Committee 
on Mental Hygiene affiliated with the State Charities 
Aid Association. Dr. C. Floyd Haviland, superin- 
tendent of the Manhattan State Hospital, is chairman 
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of tlie cominittee and Mrs. Sydney C. Borg, of the 
Jewish Board of Guardians, is vice-chairman. The 
committee will function as the mental hygiene section 
in the health division of the Welfare Council of New 
York Ciiy and it expects to develop a unified mental 
hygiene program for New York City. 

Other appropriations made at the February meeting 
included $10,000 to the National Probation Associa- 
tion for the further development of its field service 
department; $15,000 to the Foreign Language Infor- 
mation Service; $3,800 for the cardiac clinic of the 
Johns Hopkins LTniversity Hospital, and $2,000 for 
scholarships at the Southern Pediatric Seminar. The 
latter grant renews one of the same amount made for 
the summer of 1927, under which 35 scholarships were 
awarded to physicians from six southern states to at- 
tend this seminar, which is held for two weeks each 
summer in Saluda, N. C., in order to enable general 
practitioners to gain further cUnical information con- 
cerning methods of diagnosis, treatment and preven- 
tion of children’s diseases. 

At the preceding meeting of the board of directors 
of the Commonwealth Fund, held in December, the 
following appropriations were made: For the child 
health program of the Commonwealth Fund, $230,- 
000 ; for projects in l^al research to be conducted by 
the law schools of Chicago, Yale and Harvard Uni- 
versities, $25,000; for surveys of rural health work, 
under the direction of the Committee on Administra- 
tive Practice of the American Public Health Associa- 
tion, $22,500; to the National Conference of Catholic 
Charities for a study of child-caring homes, $16,500 ; 
for a two-year stndy of encephalitis cases at the 
Pennsylvania Hospital, $10,000 ; for the general bud- 
get and the department of institutional care of the 
Child Welfare League of America, $10,000; for the 
cardiac work of the New York Tuberculosis and 
Health Association, $7,500. 

THE FOURTH PACIFIC SCIENCE CONGRESS 

AsTKOUiircEMEOT has recently been made that the 
fourth Pacific Science Congress, sponsored by the 
Pacific Science Association, will be held under the 
auspices of the Netherlands indies Pacific Research 
Committee in Batavia and Bandoeng, Java, from 
May 16 to 25, 1929. 

The program for the congress will be organized in 
three divisions, including physical sciences, biological 
sciences and agricultural sciences, the latter group 
having been added to the major divisions recognized 
at earlier congresses because of the dominating eco- 
nomic and scientifie interests of agriculture in the 
colonies of the Netherlands Indies. As in the pre- 
vious congresses mmt of the sessions of the divi- 


sions will be given over to S3unposia upon selected 
problems. 

Papers for these symposia are invited from Amer- 
ican scientists upon any important scientific problems 
pertaining to the Pacific region in these three general 
fields. The plan for organizing the program for the 
congress contemplates requestiug men who are com- 
petent to speak upon the scientific problems of the 
region to summarize groups of related papers offered 
and to present briefly at these symposia a coordinated 
review of these contributions, in order to relate each 
group of papers to its problem as a whole and pre- 
serve as large an opportunity as possible for dis- 
cussion. Abstracts, in duplicate, of all papers 
offered for the program of the congress should be in 
the hands of the first general secretary of the con- 
gress, Dr. H. J. Lam, Botanical Gardens, Bnitenzorg, 
Java, by January 1, 1929, and the complete papers, 
also in duplicate, should be forwarded to Dr. Lam 
as soon as practicable after that date, so as to permit 
adequate consideration of the papers in the prepara- 
tion of the program. 

For several days both before and after the period 
of the scientific meetings, excursions have been 
planned which will make it possible for visiting 
scientists to see many things in Java which are of 
particular scientifie significance, as well as the scenic 
features of the island and its agricultural develop- 
ments, 

YeRNTON* ElETiliOGG 

Natioiol Research Ootjncil 

AWARD OF FELLOWSHIPS BY THE 
GUGGENHEIM FOUNDATION 

Fellowships of an aggregate value of $173,000 
have been awarded by the John Simon Guggenheim 
Memorial Fo-undation, to seventy-five young American 
scholars, scientists and artists. The usual stipend, 
$2,500, for one year, will enable the beneficiaries to 
spend all or part of the coming year in stndy and re- 
search abroad. 

The following is a list of awards in the field of 
science: 

Dr. Wniem Jacob Luyten, assistant professor of as- 
tronomy at Harvard University: to photograph the 
southern sky with the Bruce telescope of the Harvard 
Observatory at Mazelspoort, South Africa, with a view to 
comparing these plates with similar plates taken between 
189^ and 1905 to obtain information concerning the nnm- 
berSy velocities and intrinsic brightnesses of the stars in 
the neighborhood of the sun. 

Dr. Otto Struve, assistant professor of astrophysics at 
the University of Chicago, a theoretical study of the dis- 
tribution and physical properties of difiuse matter in 
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interstellar space, with Professor A. S. Eddington, at 
Cambridge University. 

Pr. Olive 0. Hazlett, assistant professor of mathematics 
at the University of Illinois; to study the arithmetics of 
linear associative algebras together with their application 
and interpretation in other lines of mathematics, in 
Europe. 

Pr. Perry Byerly, assistant professor of seismology in 
the University of California: to study mathematical geo- 
physics in order to apply data already obtained in the 
study of the Montana and other American earthquakes 
to the problems of the nature and position of these dis- 
continuities in the earth structure which lie above the 
central core. 

Pr. J. J. Hopfield, assistant professor of physics at the 
University of California; to study the Zeeman effect of 
the infra-red spectra of oxygen and nitrogen with refer- 
ence to the classification of the extreme ultra-violet 
spectra of these elements, with Professor P. Pasehen, at 
the Imperial Physico-Chemieal Institute, Charlottenburg, 
Germany. 

Pr. B. J. Kennedy, research associate in physics at the 
California Institute of Technology: to do research 
towards establishing a consistent theory of radiation, with 
Professor Sommerfeld at Munich and Schrodinger at 
Berlin. 

Pr. Noel C. Little, professor of physics at Bowdoin 
College; to determine the thermo-magnetic properties of 
gaseous molecules by a new method of convective flow 
with a view to the study of their structure and special 
quantitization, with Professor W. Gerlach at Tubingen. 

Pr. F. W. Loomis, associate • professor of physics at 
New York University; to make a study of the new 
quantum mechanics, especially in relation to problems in 
band spectra, with Professor T. Frank at Gottingen and 
Professor Schrodinger at Berlin. 

Pr. L. E. Beukema, assistant professor of electrical 
engineering at the University of California; to make a 
theoretical and experimental study of electric discharge 
of gases at high frequencies and of the breakdown of 
solid insulating materials under high electric stress, with 
Professor W. O, Schumann at Munich. 

Pr. W. W. Watson, assistant professor of physics at 
the University of Chicago: to study molecular spectra 
under Professor Frank of Gottingen and Sommerfeld of 
Munich, with a view to learning more about the structure 
of molecules and the nature of chemical reactions- 
Pr. Biehard Bxadiield, assistant professor of soils at 
the University of Missouri: to investigate some of the 
principles involved in the purification of colloids by 
electrodialysis (reappointment). 

Pr. G. H. Coleman, assistant professor of chemistry at 
the State University of Iowa: to carry out an experi- 
mental study of a new method for the preparation of 
amines by the reaction of organomagnesium halides with 
chloramines and related compounds, with Professor Victor 
Grignard at the University, of Lyons. 

Pr. Earl C. Gilbert, associate professor of chemistry at 
the Oregon State College: to make an experimental study 
of some hitherto uninvestigated reaction of hydrazine 
from the standpoint of modem theori^ of solution, 


catalysis and electronic structure; principally with Pro- 
fessor J. N. Bronsted, of the Polytechnic Institute, 
Copenhagen. 

Dr. Balph E. deland, associate professor of botany at 
Goucher College ; to make studies of the chromosome con- 
stitution and behavior ia the evening primrose. 

Pr. B. B. Harvey, associate professor of plant physiol- 
ogy and botany at the University of Minnesota; to in- 
vestigate the effects of low temperature on plants, in 
Northern Bussia. 

Pr. Warren K. Stratman-Thomas, research pharma- 
cologist of the University of Wisconsin: to determine by 
clinical trial the therapentic value of certain new arsen- 
ical compounds in the chemotherapy of sleeping sickness, 
with Pr. dement C. Chesterman, in the Belgian Congo. 

Pr. Homer W. Smith, professor of physiology at the 
University of Virginia: to go to Naples, Cairo and 
Khartum to make physiological studies of rare species of 
lung fishes surviving in the waters of the Nile and Medi- 
terranean. 

Pr. Pwight E. Minnieh, associate professor of zoology 
at the University of Minnesota: to make physiological 
studies on the chemical senses of insects, principally with 
Profe^r Karl V. Frisch, director of the Zoological In- 
stitute at the University of Munich. 

Pr. Emmett B. Dunn, associate professor of zoology at 
Smith College: to carry out researches on Central Ameri- 
can reptiles and amphibians, and on the salamanders of 
the family Ambystomidae, field work in Mexico and Costa 
Bica and study in European museums. 

Pr. William V. Cone, instructor in surgery at the 
Columbia University College of Physicians and Surgeons; 
to study the reactions of the interstitial cells of the cen- 
tral nervous i^steiii, with Pr. Gordon Holmes at the Na- 
tional Hospital for the Paralyzed and Epileptic in 
London. 

Pr. B. B, Pieterle, instructor in psychiatry at the Uni- * 
versity of Michigan; to study the spirochetosis of the 
central nervous system in the syphilitic diseases affecting 
the nervous tissues, with Professor F. Jahnel, in Munnfii. 

Pr. John C. McEonley, associate professor of neuro- 
pathology at the University of Minnesota: to make 
quantitative studies on human muscle tonus at the Uni- 
versity of Breslau, Germany. 


SCIENTIFIC NOTES AND NEWS 

Sib Thomas Hollanb, o£ the Imperial College of 
Science and Technology, has been nominated by the 
council to be president of the British Association for 
the Advancement of Science for the 1929 meeting, 
which is to be held in South Africa. 

On the occasion of the Harvey tercentenary meet- 
ing of the PhHadelpbia Collie of Physiciai^ on 
March 22, Jefferson Medical College and the Univer- 
sity of Pennsylvania conferred the honorary doc- 
torate of laws upon Sir Humphry Davy RoMeston, 
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pbysidan-in-ordinary to King George of England, 
and the degree of doctor of science on Dr. J. J. E. 
Maeieod, professor of physiology in the University 
of Toronto. 

De. AdoiiPH Englee, professor of botany at the 
University of Berlin, has been elected an honorary 
member of the Russian Academy of Sciences. 

M. Bouin, professor of histology in the University 
of Strasbourg, and M. Bardier, professor of pathol- 
ogy in the University of Toulouse, have been elected 
corresponding members of the French Academy of 
Medicine. 

De. Paul Koebe, professor of mathematics in the 
University of Leipzig, has been awarded the interna- 
tional mathematics prize of the Swedish Academy of 
Sciences. 

Proeessoe W. H. Hopekann, of the Finlay Lab- 
oratory, Havana, has been elected a fellow of the 
Royal Society of Tropical Medicine and Hygiene, 
London. 

Sebastia2T L. de Feeranti, past-president of the 
Institution of Electrical Engineers of Great Britain, 
has been elected a fellow of University College, Lon- 
don. 

The February issue of the Deutsche Zeitschrift fur 
Chirurgie is dedicated to Professor Alexander Fraen- 
kel, director of the surgical division of the General 
Policlinic of Vienna, on the occasion of his seventieth 
birthday, 

Be. L. a. Rogers, director of the research labora- 
tories of the U. S. Bureau of Dairy Industry, who, on 
. July 1, completed tw^ty-five years of continuous 
service in the Department of Agriculture, was guest 
of honor at a dinner given at the Cosmos Club on the 
evening of March 3. The occasion was the formal 
presentation of the book entitled “Fundamentals of 
Dairy Research,” written by Dr. Rogers’s associates 
and dedicated to him in recognition of his leadership 
and bis many outstanding scientific contributions and 
as an expression of tfie high regard in which he is 
held. 

A William Snow Melleb lectureship has been es- 
tablished at the University of Wisconsin Medical 
School by the Phi Beta Pi fraternity in connection 
with the ^ventieth birthday of Dr. William Snow 
Miller, emeritus professor of anatomy at the univer- 
sity. Dr. T. Wingate Todd, of Western Reserve Uni- 
versity, will discuss ^*The Medieval Physician” soon 
as the first of the seri^ of lectures. 

De. Charles Seeard, of Rochester, Minn., and 
Dr. Howard C. Doane, president of the Massachu- 
setts Board of R^istration in Optometry, have been 


selected as recipients of the first gold medals of the 
Distinguished Service Foundation of Optometry. 

Professor C.-E. A. Winslow, Lauder professor 
of public health in the school of medicine at Yale 
University has been awarded the Ling medal by the 
Ling Foundation of Los Angeles, “in appreciation 
and recognition of Professor Winslow’s active and 
unselfish work in behalf of the health progress of 
school children.” 

On account of blindness, Professor Thomas E. Mc- 
Eanney, of the department of mathematics and 
astronomy at the University of South Dakota, will 
retire from service at the end of the present univer- 
sity year. 

Professor Charles B. Breed, of the Massachu- 
setts Institute of Technology, was elected president 
of’ the Boston Society of Civil Engineers at its 
eightieth annual meetmg. 

Dr. L. H. Adams, of the Geophysical Laboratory 
of the Carnegie Institution, has been appointed secre- 
tary of the central petroleum committee of the Na- 
tional Research Council, wMch acts as adviser of the 
American Petroleum Institute in expending the funds 
for fundamental research on petroleum donated by 
Mr. John D. Rockefeller and the Universal Oil 
Products Company. 

The following officers were elected at the annual 
general meeting of the Geological Society of London, 
held on February 17: President , Professor J. W. 
Gregory; vice-presidents, Dr. F. A. Bather, Pro- 
fessor E. J. Garwood, Dr. E. Greenly and Mr. H. W. 
Monekton; secretaries, Mr. W. Campbell Smith and 
Dr. J. A. Douglas; foreign secretary, Sir Arthur 
Smith Woodward; treasurer, Mr. R, S. Herries. 

M. Mangin, director of the National Museum of 
Natural History, Paris, has been elected vice-presi- 
dent of the French Academy of Sciences to take the 
place of the late M. Henneguy. 

The Chicago Academy of Sciences has appointed 
Mr. Alfred M. Bailey as director. He was recently 
assistant on the Abyssinian expedition of the Field 
Museum, Chicago, and has been actively engaged in 
museum and field work during the past ten years. 

Wallace H, Carothers has resigned his instruc- 
torship at Harvard University to accept a position 
with the E. I. du Pont de Nemours and Company, 
where he will engage in fundamental research in 
organic chemistry at the experimental station, Wil- 
mington, Del. 

Professor N. H. Furman, of Princeton University, 
has resumed Ms duties after a year’s leave of absence, 
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during whieh he visited university and' research lab- 
oratories and chemical plants in England, France, 
G-ermany and Austria. 

Hugh B. Feeemak returned from Chile on March 
10, where he has been director of the Mt. Montezuma 
solar radiation station of the Smithsonian Institution 
for the past three years. M. Keith Baughman sailed 
for Chile on March 15 to take up the duties of as- 
sistant to Mr. Zodtner, the present director of the Mt. 
Montezuma station. Mr. Baughman expects to re- 
main in Chile three years. 

Dr. C. E. Myers, professor of plant breeding at 
the Pennsylvania State College and Agricultural Ex- 
periment Station, will be on sabbatical leave from 
April 1 to August 1. During this time he will tour 
the South Atlantic, Gulf, Western and Korthem 
States. He will visit a number of the agricultural 
experiment stations and educational institutions and 
also some of the leading trucking and seed-producing 
sections. 

Chester Washburne, geologist, of New York, re- 
turned from Venezuela in March, and has since de- 
parted for Sao Paulo, Brazil. 

Dr. Christian Poulsen, curator of paleontology 
at the Mineralogical Museum, Copenhagen, has re- 
turned to Washington for three months^ research work 
on the XJ. S. National Museum’s early Paleozoic in- 
vertebrate fossils in connection with his studies on 
these same faunas from Greenland. 

Dr. Karl Buhler, of the University of Vienna, 
who. was visiting professor of psychology at the Johns 
Hopkins University during the first semester, is lec- 
turing at Harvard University during the second 
semester. 

Sir Humphry Rolleston, Regius professor of 
physics at the University of Cambridge, will be in 
residence at the Peter Bent Brigham Hospital, Boston, 
for the week beginning March 25, as the fourteenth 
physician-in-ciuef, pro tempore^ in charge of the 
medical service of Dr. Henry A. Christian, Hersey 
professor of the theory and practice of physics at 
Harvard University and physician-in-ehief of the 
Peter Bent Brigham Hospital. 

Professor W. E. Bragg, of the University of Leeds, 
gave a lecture at the Rockefeller Institute for Medi- 
cal Research on March 19 on "The Scattering of 
X-rays by Atoms,” 

Dr, E. J. London, director of physiology in the 
University of Leningrad, wiE deliver the sixth Harvey 
Society lecture at the New York Academy of Medicine 
on Friday evening, April IS. His subject will be 
"Experimental Fistulae of Blood V-^sels.” 


Dr. Simon Flexner, director of the Rockefeller 
Institute of Medical R^eareh, who has been chosen by 
the Association of American Physicians as the lecturer 
of the Kober Foundation for 1928, will deliver a lec- 
ture on "Obvious and Obscure Infections of the Cen- 
tral Nervous System” at Georgetown University. 

Dr, G. H. P a r e ier , professor of zoology and di- 
rector of the zoological laboratory at Harvard Uni- 
versity, will give a course of lectures in the graduate 
school of the Ohio State University from April 9 to 
20. The course will consist of six lectures on organic 
evolution and four lectures on the animal mind. 

On March 17, Dr. C. E. Kenneth Mees, director of 
the Research Laboratory of the Eastman Kodak 
Company, Rochester, delivered an address to the 
Royal Canadian Institute, on the subject “The For- 
mation of a Photographic Image,” 

Dr. Cornelius C. Wholey delivered an address 
on "The Nature of Multiple Personality” before the 
Sigma Xi alumni association of the University of 
Pittsburgh on March 15, Moving pictures of a per- 
son exhibiting multiple personality were shown. 

Dr. C. Davisson, of the Bell Telephone Labora- 
tories, New York, will address the Philosophical 
Society of Washington, March 31, on "Reflection and 
Diflraction of Electrons by a Crystal of Nickel.” 

De. JiajoME Alexander, consulting chemist and 
chemical engineer of New York, recently lectured on 
colloid chemistry before the Baltimore section of the 
American Chemical Society, the Brooklyn Engineers 
Club and the New York Microscopical Society. 

Professor Edwin C. Kemble, of the Jefferson 
Physical Laboratory at Harvard Umversity, ad- 
dressed the Franklin Institute on March 29, when he 
spoke on "Recent Progress in the Interpretation of 
Molecular Spectra.” 

William F. M. Goss, formerly professor of rail- 
way engineering and dean of the college of engineer- 
ing at the University of Illinois, died on March 23 in 
his sixty-ninth year. 

Professor Gaetano Lanza, emeritus professor of 
theoretical and applied mechanics at the Massachu- 
setts Institute of Technology, died on March 21, at 
the age of seventy-nine years. 

Dr. John P. Munson, h^d of the department of 
biology at the Washington State Teachers College, 
died on February 27, aged sixty-eight jeaxs. 

The death occurred on March 4, at the age of 
seventy-five years, of Sir Aubrey Strahan, F,R.S., 
lately director of the Geological Survey of Great 
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Britain, and of the Museum of Practical Geology, 
London. 

The death is announced of Dr. E. J. Lesser, of 
Mannheim, Germany, knoini for his work on the car- 
bohydrates, and of Dr. Theodore Curtins, of the Uni- 
versity of Heidelberg, author of publications on the 
hydrazins. 

The sixth annual meeting of the Virginia Academy 
of Science will be held on May 4 and 5 at the College 
of William and Mary. A new section, that of geology, 
is to be organized at this meeting. Other sections of 
the academy are: astronomy, mathematics and phys- 
ics, biology, zoology, chemistiy, psychology and edu- 
cation and geology, Donald W. Davis, president of 
the College of William and Mary, is president of the 
academy. 

A NATIONAL meeting on oil and gas power is being 
planned for June 14, 15 and 16, to be held at Penn- 
sylvania State College. In connection with the meet- 
ing will be an exhibition — ^the first of its kind — of oil 
and gas engines, parts and accessories. It will be 
located in the new mechanical laboratory of the eol- 
1^, which is a well-lighted building with 20,000 
square feet of floor space. The college is not only 
providing exhibition space free of charge, but is also 
suppl 3 ring light, power, steam and compressed air in 
limited amount for the use of exhibitors. The tech- 
nical program calls for a number of sessions on sub- 
jects of vital interest to this field of engineering. 
Such subjecis as power economics, fuel, oil specifica- 
tions, research and specialization in engine manufac- 
turing will be discussed by prominent engineers and 
executives in the industry. The meeting is held jointly 
by the oil and gas power division of the American 
Society of Mechanical Engineers and the Pennsyl- 
vania State Collie. 

In connection with the recent celebration of the 
tweniy-fifth anniversary of the founding of the Uni- 
versity of Porto Eico, plans were discussed for the 
establishment of a school of tropical agriculture. The 
possibilities of founding a joint school with Cornell 
University have been considered. Dr. Livingston Pax- 
rand, president of Cornell University, who attended 
the anniversary celebration, is reported to have ex- 
pressed his approval of the project and has outlined 
the details of the institution and its requirements, 
financial as well as scientific and physical, stating that 
Cornell would need to provide at least $1,000,000 in 
endowment to carry its share of the bnrden of the 
new school. A graduate school of tropical agricul- 
ture, Dr. Parrand said, would do more to increase 
productivity in the tropics and spread prosperity and 
make better living <M>nditions in backward areas than 
any one other institution. 


The U. S. Coast and Geodetic Survey will in a 
short time put into operation at its observatory at 
Cheltenham, Md., the new seismometer recently de- 
veloped by Dr. Prank Wenner, of the U. S. Bureau 
of Standards. This will be its first test at a seismo- 
logical observatory. It has been operated by Dr. 
Wenner at the bureau during a period of four 
months past, during wj^ich earthquakes occurring at 
various parts of the earth have been recorded in a 
very satisfactory manner. This instrument differs in 
principle from others as yet in operation in this 
country in that the shock transmitted by the earth 
to the instrument is recorded not directly but through 
a galvanometer. This makes it possible, if desired, 
to place the instrument in a very small building, or 
in a cave if necessary, and then have the recording 
at a convenient buildmg elsewhere. 

The United States government has taken up its 
option on 22,500 acres of forest land in the Water- 
ville Gap of the White Mountains of New HampsMre. 
This virtually completes the final step in adding this 
area to the already extensive forest reservation m 
that section. With this purchase the government has 
a total area of nearly 750 square miles of public 
forest in this part of the White Mountains, which is 
considered one of the finest scenic sections of New 
England. The purchase was made at a price of 
$1,050,000, and became possible through adoption of 
the McNary- Woodruff bill, which completed its pas- 
sage through Congress March 14 carrying a $1,000,- 
000 appropriation for the purpose. 

A CONFEKBNCB on racial differences was held in 
Washington on February 25 and 26 under the aus- 
pices of the division of anthropology and psychology 
of the National Kesearch Council, and the committee 
on problems and policies of the Social Science Ee- 
seareh Council. According to Eugenical News the 
conference was called to consider the coordination 
and facilitation of research on problems of racial 
differences and racial changes; such problems as occur 
in connection with the Negro and the immigrant in 
relation to Whites and stocks of earlier introduction. 
The subject was opened by 20 minute addresses by 
Drs. Fay-Cooper Cole, T. Wingate Todd, Franz Boas, 
W. I. Thomas, M. J. Herskovits, Joseph Peterson, 
Thos. Woof ter, Jr., and Eaymond Pearl. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

New endowment gifts for the University of Chi- 
cago, totaling $208,250, have been announced by Pres- 
ident Max Mason. They include $50,000 for scholar- 
ships and fellowships in archeology from the estate of 
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E. L. Ryerson, $50,000 for general endowment from 
J. J. Dau, of Chicago, $25,000 without limitation as 
to its use from Edward L. Swift and a number of 
smaller gifts. 

A TOTAL of $96,245 has been received by New York 
University through gifts and bequests in the last two 
months. These include the following: From the estate 
of Margaret Olivia Sage, tbfe university received $45,- 
000; the Nicholas Foundation, Inc., made an addi- 
tional gift of $23,600 for the William H. Nichols 
chemistry building fund, and anonymous, through 
Professor George David Stewart, $10,000 to be used 
for instruction in surgery in the medical college. 

Ik recognition of his investigations and experi- 
ments on plants, John H. Schaffner, for many years 
professor of botany and formerly head of the depart- 
ment of botany of the Ohio State University, has been 
promoted to the rank of research professor of botany. 

Professor George W. Gorrell has been made head 
of the department of mathematics at the University of 
Denver. 

Dr. Bret Rather has been appointed clinical pro- 
fessor of pediatries and lecturer in immimology at 
New York University and Bellevue Hospital Medical 
College. 

Dr. Cecil V. Eihg, formerly instructor at Colum- 
bia University, has joined the staff at Washington 
Square College of New York University as assistant 
professor of chemistry. 

Professor Watsoh Bartemus Selvage has been 
appointed associate professor of education and psy- 
chology in Washington and Lee University. 

G. Alleh Mail has been appointed assistant ento- 
mologist at Montana State College, University of 
Montana, Bozeman, for one year beginning on April 
1 and will assist in teaching and conducting mosquito 
studies in northern Montana. 

Dr. R. K. Butchart, lecturer in mathematics in the 
University of St. Andrews (University College, Dun- 
dee), has been appointed to the chair of mathematics 
at Raffles Collie, Singapore. 

Dr. Champt has been nominated professor of his- 
tology in the Paris faculty of medicine in succession 
to the late Professor Prenant, 


DISCUSSION Al^D CORRESPONDENCE 
SCIENCE AND SECRETARIES 
The proposed transfer of the geodetic work of the 
U. S. Coast and Geodetic Survey to the U. S. Geologi- 
cal Survey, for which provision is made in the bills 


now before both houses of Congress as noted in 
SciEHCJE for January 13 and as discussed by Dr. Geo. 
Otis Smith in the number for January 20, involves a 
principle quite apart from the merits of the proposed 
administrative change. It is one which should inter- 
est all scientists who recognize the very important 
role played by the bureaus of the government in pro- 
moting or retarding scientific research. 

The question is who should p^ upon the condi- 
tions affecting the efficiency of research. Are the ad- 
ministrative secretaries in charge of departments com- 
petent to do sol It would not be difficult to cite 
evidence that they commonly are not. Many of them 
demonstrate abilities of a high order as administrators, 
but they themselves would disclaim the omniscience 
requisite to understand the workings of all the scien- 
tific bureaus. 

The advisers of our secretaries are the heads of the 
individual bureaus and they naturally have their in- 
dividual points of view. They are specialisis, whose 
purpose is intensified and narrowed by the responsi- 
bility for the development of the work intrusted to 
each of them separately. They are worthy of all 
respect, but they can not be credited with a dis- 
interested judgment regarding the relative abilities of 
their own organization or another’s to carry out a 
particular scientific task. 

In any proposal for reorganization of administra- 
tive relations two bureaus are commonly involved and 
often two departments, as in the pr^nt case. The 
two secretaries may agree, but the bureau chiefs may 
probably differ, as the heads of the respective surveys 
actually do. It is evident that there is need of inde- 
pendent, unbiased, adequately informed opmion as to 
the effects of any such transfer upon the efficiency 
of the research in progress. 

The National Academy of Science is by law the ad- 
viser of the Government in scientific quesions. It 
comprises in its membership specialists in all branches 
of science. Among them are men whose judgment 
would command the respect of their (K>lleagaes at 
home and abroad and also that of their fellow coun- 
trymen who take an intelligent interest in the service 
our great government bureaus render the people. 

Scientists may reasonably daim that research shall 
be organized according to the recommendations of 
those most competent to judge its needs and that 
changes in administration of our government bureaus, 
where they affect ^ientifie activities shall be referred 
to the National Academy of Science for an expression 
of opinion by competent judgi^ before they are made 
on administrative grounds. 

At the Cleveland meeting of the Geolcgi<^ Society 
of America r^lutions were pa^ed xecommendii^ 
that the proposed transfer of the geodetic and smsmo- 
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logic work be referred to the National Academy. 
Sbonld that be done, as we may hope it will be, a 
broader proposition will be presented than that which 
has so far been discussed. The administrative ques- 
tion relates to the economy and convenience of execut- 
ing primary triangulation in one or another connec- 
tion. The scientific problems involve the -ultimate 
objects of the triangulation. Will the astronomical 
and geophysical researches in geodesy be promoted by 
the change f Will the mathematical-physical investi- 
gations pertinent to seismology be advanced f Those 
are the real questions. And we should not forget that 
the reputation for work of superior accuracy and 
penetration which the United States has won during 
half a century of geodetic work presents a standard 
not easy to maintain in reorganization; nor that the 
seismologic studies have as their ultimate purpose the 
task of educating the American people to a better un- 
derstanding of earthquakes and to better methods of 
protecting themselves from disasters such as we have 
hitherto not escaped. The questions are much broader 
and of more far reaching significance than the esti- 
mated attainment of economy of administration, 

Bailey Wnitrs 

Stanforu Univessity 

RE SPECIATION WITHOUT CLIMATIC 
CHANGE OR GEOGRAPHIC 
ISOLATION 

It is an hypothesis rather generally held, and 
favored by a certain amount of evidence that speeia- 
tion is largely dependent on changes of environment. 
A species moves from its center of abundance into 
diverse peripheral environments which change it 
somewhat both in structure and habits. Races are 
formed which are potential species, and become spe- 
cies by chance or other isolation. A study of races 
shows that such a process is in fact going forward. 

There is per contrast little evidence of speeiation 
in a single uniform circumscribed geographic locality. 
Nevertheless, certain considerations point to a proba- 
bility that speeiation does take place without environ- 
mental change and within the confines of a given 
locality. 

We may conceive that a successful species becomes 
abundant and quickly reaches its saturation point 
within its range. Within that range there is, however, 
one outlet whereby it may still further increase, 
namely, by specializing in two directions. In due 
time groups of individuals may arise with such 
divergent habit tendencies. Slowly to be sure, and 
in the face of cross-breeding, they would divei^ 
ecologically or physiologically up to that point where 
sujBBicient fundamental difference is attained to itself 


furnish a certain amount of isolation. Then the split 
might come so quickly, the intergradation period have 
so short a duration in time as to be seldom noticed. 
There is evidence, mostly circumstantial to be sure, 
that such speeiation does occur and is of considerable 
importance. It may well be of primary evolutionary 
importance, for it is not the peculiar isolated environ- 
ments most favorable for the differentiation of races 
which give rise to the successful types which spread 
and become dominant. It is rather the large, uniform, 
favorable areas which evolve a strong fauna, hard for 
weaker forms to penetrate, but whence dominant 
species spread and radiate to the four corners of the 
earth. The strong fauna of any given moment has 
probably corresponded to a distribution center of 
passing time, and it is from such distribution centers 
that the animals of succeeding epochs seem to he 
derived. Correlation of the zoogeographical ^Tauna^^ 
with the paleontological “distribution center” will, in 
the writer’s opinion, clarify the path of both sciences. 

It wiU illustrate the above hypothesis of speeiation 
to cite a few instances where it may have pertaiped. 
The pilot-fish (Naucrates) seems to be a specialized 
derivative of the genus Seriola. Probably all species 
of this genus as young fishes have the habit, to a 
greater or less degree of lurking under some “hover,’' 
such as a bit of drift-wood, and of following larger 
fishes. The pilot-fish does so throughout life, and its 
generic peculiarities are doubtless correlated with this 
difference. Furthermore it is logical to suppose that 
habit and correlated physiological differences in this 
case preceded structural adaptation, and one may 
easily conceive the initial habit split to have occurred 
within some such species as the banded rudderfisb^ 
Seriola zonata. 

Take another case, the well-watered Alleghany 
mountain region is a center of abundance and variety 
for salamanders of the genus Desmognathus, Various 
more or less separate or intergrading forms occur 
here living more or less in and out of the water, and 
with them is found the more exclusively aquatic 
derivative genus Leurognathus (Dunn, 1926, Sala- 
manders of the family Plethodontidae). It certainly 
seems as if Leurognathus had split off as an ecological 
adaptation in this optimum region of Desmognathus 
abundance, descendant of those Desmognathus with 
the greatest aquatic tendency. 

Among birds, the writer has earlier suggested (1919, 
Auh, p. 225-228) that the numerous related species 
of Warblers of tbe genus Dendroica^ nesting together 
in the Canadian forest, can be more rationally ex- 
plained as divergence in one locality to take advan- 
tage of special habit niches, than as each the result 
of past geographic isolation, implying later gathering 
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together and fitting the various forms into the siugle 
uniform environment where they now occur. 

Again take the case of the flying squirrels {Glau- 
eomySj etc.) : presumably they arose in a region where 
there were many arboreal squirrels, deseendent from 
those which did the most jumpmg, rather than 
isolated, and as a response to some peculiar environ- 
ment which made it imperative for squirrels to fly. 

J. T. Nichols 

The Ameeican Museum 
OP Natural Histort 

WEIGHT AND HUMIDITY 

The article entitled ^^Weight and Temperature” by 
Dr. P. G. Nutting, which appeared in Science of 
December 30, 1927, states that “a consistent difference 
of 1.2 mg. was found” between the weight of a lump 
of gold and the weight of the same lump after it had 
been rolled into a sheet, and that this difference was 
“probably due to adsorbed moisture,” As there is 
considerable lack of agreement^ in the literature re- 
garding the influence of humidity upon weight, it 
seems desirable to publish the results of an investiga- 
tion conducted some time ago on this subject. 

Since the density of water vapor is less than that 
of air the hygroscopic condition of the atmosphere 
may be ascertained by comparing its density with 
that of dry air. If, therefore, a bulb containing dry 
air which is in communication with an open vessel 
containing the drying agent is counterpoised by a 
pointer, after the fashion of a micro-.balance, it is 
possible to arrange the period of the instrument so 
that ample sensitiveness for hygrometric work may 
be assured. This method was tried, using a glass 
bulb. It was found, however, that the deflections of 
the instrument were much greater for certain change 
in humidity than had been anticipated. An investi- 
gation was therefore started to determine whether or 
not the effect was due to the adsorption of water 
vapor. The materials used were glass, aluminium, 
hard rubber, bakelite and quartz. The glass was in 
the form of a bulb of surface area about 200 sq. cm., 
the aluminium, hard rubber and bakelite were in sheets 
of approximately 500 sq. cm. surface, while for the 
quartz a cup of surface area aibout 300 sq. cm. was 
used. 

The object to be investigated was placed on the 
scale-pan of a highly sensitive Becker balance and 
counterpoised with standard weights. Inside of the 

^ (a) Warburg and Ihmori, Ann,, 27, p. 481, 1886. 
(b) Trouton, Proc. Boy. Sog,, A, 79, p. 383. (c) Kuim, 
Deutsche Chemtherseitnng, 34, p, 1097, 1910. (d) 
Scheringa, Fharm. WeeJahlad, 56, p. 94, 1919. (e) Metz- 
ger, Glueehauf, 60, pp. 39-44, 54-60, 94r-97, 112-116, 
1924. 


balance ease were placed two thermometers and two 
flat dishes which were filled with sulphuric acid of the 
proper density to assure certain relative humidities 
inside the balance case. Readings were taken every 
morning and the acid changed each time. Thus the 
weight of the object could be determined at relative 
humidities varying from 10 per cent, to 90 per cent. 
Care was taken to keep the temperature constant, 
and the balance was never allowed to oscillate nor was 
it ever disturbed in any way in the course of the 
investigation. 

It was found that the glass bulb adsorbed 0.5 mg. 
after having been washed in boiling water and dried 
over a flame for one hour and 2.3 mg. after having 
been washed and then dried in air.^ The quartz cup 
gained in excess of 1 mg. The gain in weight of the 
aluminium was about half as much per square centi- 
meter as for quartz. Hard rubber and bakelite were 
found to be immensely more hygroscopic than these. 
But in all cases the amount of water vapor adsorbed 
varied with the humidity, furthermore it was found 
that the water vapor is adsorbed much more quickly 
than it is given up. A dry object will adsorb its 
definite amount of water vapor in an atmosphere of a 
definite relative humidity in less than two hours; this 
same object may require a day to lose its water vapor 
if placed near concentrated sulphuric acid. It was 
obvious, then, that due to the adsorption of water 
vapor and this “hysteresis” effect neither the hygrome- 
ter mentioned above nor one based on the hygroseo- 
picity of materials is feasible. A successful, continu- 
ously indicating, density-difference hygrometer which 
avoids these disturbing effects was later constructed.® 

In conclusion we may say that the apparent weight 
of an object of relatively large surface varies appre- 
ciably with humidity and that this fact, as well as the 
‘hysteresis” effect mentioned, ^ould be taken into 
account in accurate weighings. 

Arnold Romberg 
L. W. Blau 

Phtsicsal Labo&atobt, 

Uotverseet op Texas 

LEPIDOPTERA OF NEW YORK 

To mers of the “List of the Insects of New Torld^ 
(Cornell Memoir 101) : I much regret that in the 
circumstance of the compilation of the Lepidoptera 
records of this list it was not possible to publish 
many of the authorities for collection or determination 
of the material gathered before 1916. These data are 
preserved, however, in our flies at Cornell University. 

I al^ regret, although I can not accept per^nal 

2Xoa 1 (a). 

s y. Opt, Soc. Am, # Bev, Se, Instr., 13, p. 717, 1926. 
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blame for them, many obscurities in the credits for 
records received later, and some errors, resulting from 
the innumerable changes made in the editorial office 
of the New York State College of Agriculture. They 
were made in violation of a definite agreement, and 
they refused to rectify them in proof. I may say 
that the proof of the ^^Lepidoptera of New York^' 
(Memoir 68) had received similar treatment, and that 
the agreement was made in that connection and 
reiterated in later letters. 

Wm. T. M- Foebes 

COKtfELL U3<nVERSITY 

THE EASTLAND HORNED ‘‘TOAD” 

Much attention has been attracted recently to a 
Homed ‘^Toad” {Phrynosoma cornutum) which is 
alleged to have been placed in the comer stone of the 
Eastland County courthouse, Eastland, Texas, in the 
year 1897. The animal, it is claimed, remained en- 
tombed in the granite comer stone until Pebmary 
18, 1928, a period of thirty-one years. On the latter 
date it is said to have been removed from the stone 
alive, before a large crowd of spectators which had 
gathered for the occasion. 

On February 22, 1928, the writer had the oppor- 
tunity to go to Eastland and make an examination 
of the external features of the animal in question. 
It appeared to be a perfectly normal specimen which 
had undergone winter hibernation. It was probably 
an old one for the horns about the head region were 
considerably worn and the right hind leg had been 
broken but was healed. Otherwise it appeared no 
different from a normal Homed “Toad” at this season 
of the year. 

Wimj[s G. Hewatt 

Texas Oheistian Hniversitt 

THE BRASSO FOSSILIFEROUS MIOCENE 
OF TRINIDAD, WEST INDIES 

To avoid any possible future confusion, it seems 
well to note that the Brasso Miocene clay and Brasso 
conglomerate described by Mr. Gerald Waring, in his 
Geology of Trinidad, Johns Hopkins Studies in Geol- 
ogy No. 7, pages 69, 71, and L^nd of Map, 1926, 
are entirely distinct from the fossiliferous Brasso 
Miocene of my report, Miocene of Trinidad, BuUetin 
of American Paleontology^ No, 42, pages 10, 16, 
1^5. The black clays and conglomerates mentioned 
by Mr. Waxing underlie the Manzanilla formation. 
The fo^iliferous beds, typical at Brasso Junction, 
mentioned in my memoir, o^erli^ the Manzanilla, and 
<Mtrry a fauna of Middle Miocene Age, related to the 
Gurabo and Bowden faunas, 

CabiiOtta J. Maubt 

YmKmBf N. Y. 


SCIENTIFIC BOOKS 

THE CEPHALASPIDAE 

PALEOKTTOiiOGiSTS the World over may justly feel a 
thrill of pride that one of their number, Erik A: 
Son Stensio:, has produced such a splendid publica- 
tion containing important, new and much needed in- 
formation on the earliest known vertebrates, those 
curious mailed Silurian and Devonian chordates, 
which we have been calling Ostracoderms.^ The most 
striking feature is the abundance of data, mostly 
new, on the nervous and vascular systems, the spe- 
cial sense organs, the finer anatomy of the skeleton, 
and suggestions as to habits of life. After examin- 
ing the work one feels that he has been studying a 
treatise on modem fishes. The author has combined 
with the usual paleontological methods, those of the 
anatomical laboratory. His needle dissections un- 
der a binocular, the object immersed in a non-refract- 
ing medium; his use of the wax-plate method of ^rial 
section, invented by Sollas for fossils, his painstaking 
■ correlations with refractory material, form welcome 
and highly useful methods in Paleontology. 

Following the first expedition fitted out by Prince 
Albert I, of Monaco, in 1906, there have been eleven 
expeditions to Spitsbergen up to 1926. The remains 
of the Cephalaspidae studied by Stensio :, 106 speci- 
mens in all, were assembled from the collections of 
these Norwegian expeditions. This forms one of the 
most important discoveries of fossil vertebrates ever 
made. 

The historical account, covering sixteen pages, it- 
self an undertaking of no small magnitude, reviews 
the published accounts of the geological occurrence, 
taxonomy and anatomy of forms known. This is fol- 
lowed by a discussion of the anatomy of the Spits- 
bergen species; 205 pages being devoted to this phase 
of the work. Description of the genera and species 
occupies fifty-one pages. There are five genera, four 
of which are new, and twenty-four species, all new. 
A brief discussion of the Tremataspidae, and the gen- 
eral relations of other groups of primitive chordates 
to the Cephalaspidae^ concludes the text. A reason- 
able bibliography of ten pages makes no pretense 
at completeness, but the interested student can safely 
use these references as a guide to the field. Person- 
ally, I should like the references given to be more 
exact, and to refer specifically to the part of the work 
which discusses the Cephalaspidae. It would lighten 
the labor of future workers. The second volume of 

i“The Downtonian and Devonian Yertehrates of 
Spitsbergen,'^ Two volumes octavo, pp. 1-391, 1 map, 
103 text-figures, 112 plates. Bet Norsks Yidenskaps- 
Akadfflni I Cfelo. Eesultater av de Norsks Statsundmr- 
st^ttede Spitsbergenekspeditioner. Nr. 12, 1927. 
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112 plates, photograpMc in large part, leaves little 
to be desired. One may study these reproductions 
with a lens or reading glass with great profit. The 
descriptions of the plates are printed opposite the 
pictures, and they are given in full in each ease — a. 
praiseworthy feature. 

Neurologists, especially those dealing with the brain 
and cranial nerves of fishes, will profit greatly by 
examining the author’s discussion of the brain and 
adnexa of Cephalaspis, Stensib tells us that he took 
two months to dissect the endocranial parts shown on 
plates 49 and 50. He finds the brain to be that of a 
cyelostome and on this basis as well as others, he 
says that the creatures we call Ostracoderms are 
eyclostomes. The differentiation of marginal electric 
fields will be a surprise, but while he has not defined 
the electroplaxes, yet it seems reasonable to agree 
that this neuro-muscular specialization may have 
taken place as early as the Silurian (Downtonian). 

It has taken a long time to extricate the Ostra- 
coderms from the eur3rpterids, from the arachnoids, 
from the annelids, but we feel that Stensio has opened 
the way for us to believe, with him, that these early 
Paleozoic fishes are eyclostomes. The importance of 
this is very great, and if generally accepted will lead 
to still greater correlations. Our author says: 

It is clear now that the Ostracodermi, though very 
lowly organized, are true craniate vertebrates which have 
nothing whatever to do either with the Arthropoda or 
with the Annelida. 

The investigations carried out in this work have thus 
thrown light not only on the organization of the 
Cephalaspidaej but also on the Ostracodermi as a whole : 
and we have even been able to establish that the Os- 
tracodenns still persist in the recent Tetromysontia and 
Myxinddea, though they play a much less important part 
than during the early palaeozoic time. 

Those who think the field of vertebrate paleontology 
is largely exhausted will receive a new stimulus in 
examining this work of Stensib. It stirs our ambi- 
tion to do further work to advance our knowledge of 
the vertebrates of ancient times. No more worthy 
scientific piece of work has appeared for decades and 
Stensib is to be congratulated on the appearance of 
this, the most monumental study he has yet made. 

Rot L. Moodie 

Santa. Monica, California 

SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 

A UNIVERSAL MUSCLE LEVER 

Tra problem of providing a univei^l mu$ele lever 
for the use of students taking their first course in 
experimental physiology led to the construction of the 


apparatus here described. The requirements to be 
filled are not met, to the writer’s knowledge, by any 
instrument on the market — a lever with well insulated 
"head,” so arranged as to allow free adjustment in 
the horizontal plane, a strong after-loading screw, 
and, above all, an instrument constructed so sturdily 
as to withstand rough usage. 

A number of attempts were made to modify other 
muscle levers to suit our requirements but without 
satisfactory results. Finally, with the assistance of 
a pattern-maker, a model somewhat like the one 
sketched in Figure 2 was constructed from soft pine 
and a few brass castmgs made. When finished and 
assembled, the instruments were found to be quite 
satsifaetory. 

This instrument consists of a handle, a lever holder 
or head, and a lever. The handle is made from a 
6-inch length of 3/8 mch round bakelite rod which is 
slipped into the tubular end of a switchboard lug 
having an opening of that diameter. A hole is then 
drilled through the lug and the bakelite rod and the 
rod riveted into place. The flattened portion of the 
lug is centered and drilled to allow the passage of a 
number six machine screw. 



The holder, the distinctive part of the apparatus, 
is made according to the dimensions given in Figure 
A, B, G, showing top, side, and end view^ r^pectively* 
This holder or head consists of a taHe, with dimen- 
sions as shown in the figure, from two paralM rides 
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of wMeh project downward and parallel to each, other, 
two crescent shaped arms. Across the distal end of 
these arms is a bar, parallel to the table and 1/8 inch 
thick in order to support a 6/32 knurled head, brass, 
machine screw, the after-loading screw. Through the 
middle portion of the parallel crescents are drilled 
holes to receive 2-56 cup-pointed machine screws. 
These cups 'receive the pointed ends of the lever axle. 
The lever is made from a 3-ineh length of 5/32 inch, 
outside diameter, brass tubing, which is drilled trans- 
versely at its middle point and a small brad soldered 
in place. Both ends of the brad are then sharpened 
to make an axle of sufScient length to fit the adjust- 
ment limits of the cup-pointed screws. The writing 
lever is made from a six to eight-inch length of split 
bamboo rod, about one eighth inch in diameter, and 
tipped with a small piece of thin brass shim. 

The holder is firmly attached to the handle by 
means of a 6/32 brass machine screw which passes 
through the center of the table of the holder and whose 
head is countersunk in and soldered to the lower sur- 
face of the table. When assembled, this screw is 
passed through the hole in the handle and two wing 
nuts are placed thereon. It has been found that two 
wing nuts may thus be nested if the overlapping 
margins of the wings are slightly filed. These wing 
nuts then serve as check nuts and also as a means of 
attachment for a copper wire from one pole of the 
secondary coil of the inductorium. This method of 
attachment of the head to the handle allows swinging 
of the holder in a complete circle and greatly facili- 
tates the adjustment of the writing lever to the 
kymograph drum. 

If one desires to perfuse the circulation of the frog 
with drugs or sugar solutions and secure a record 
of the contractile powers of the muscle, the kick-up 
lever, Figure 1, B, shown in three views may be placed 
in the holder, the frog pinned in dorsal position for 
perfusion, and the graph made upon a slowly revolv- 
ing drum. 

Mckel- or preferably chromium-plating is useful to 
protect the brass from the action of sodium chloride 
and greatly improves the appearance of the apparatus. 

Casting of the holders : Reference has been made to 
the casting of these holders or heads. In Figure 2, 
A and B, are shown the top and side views, respec- 
tively, of the pattern used for easting three holders. 
It is much more convenient to cast eight or ten holders 
at a time and partially finish them upon a shaper or 
n ulling madiine than to cast a lesser number. After 
partially finisbin g the castings, they are sawed apart 
with a machine hack-saw and finished by hand. In 
all probability jigs could be made which would facili- 
tate Ihis work j hut for the number of holders finished, 


the trouble involved in making jigs was not considered 
necessary. 

In September, 1926, abont eighteen of these muscle 



levers were made and since that time, they have been 
used by over 600 students working in groups. These 
levers have been used for recording a simple muscle 
twitch, for demonstrating the maximum lifting power 
of a muscle, as well as numerous other experiments, 
and have given no trouble whatever. 

Although this lever is as yet a relatively crude 
product, finished by hand, it has the following ad- 
vantages : 

1. An insulating handle or support rod; 

2. An adjustable head with after-loading screw; 

3. It may be used to record the responses of muscles 
reacting in either the vertical or horizontal plane; 

4. It is su£5ciently rugged that it will withstand the 
rough usage of college sophomores who are more accus- 
tomed to the manipulation of five-year-old Fords tha-n to 
the delicate equipment of a physiological laboratory. 

A. R. McLaughiiIn 

JMichigan State OoiiLEGE, 

East Lansing 

METHOD FOR GROWING SMALL-SEEDED 

PLANTS UNDER STERILE CONDITIONS 

The accompanying figure diagrammatieally shows 
the principal details of a method now being used at 
the Massachusetts Agricultural Experiment Station 
for growing tobacco plants under sterile conditions. 

In the middle opening of a 3-neek Wolff bottle is 
placed a plug (H) of absorbent cotton which serves 
lK>th as a substratum for the plantlet and a wick for 
the nutrient solution (I), Before seeding, the entire 
apparatus as shown, with the exception of the layer 
of nutrient agar (G) and the celluloid cover (D), is 
set up and sterilized under steam pressure. Then, 
under aseptic conditions, the thir> layer of nutrient 
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agar is added, the seed planted in it, and the cover 
put on. A glass cover could under some circum- 
stances be advantageously substituted for the cellu- 
loid cover. 

Sterile non-absorbent cotton is used for protecting 
exposed openings. After the plantlets grow large 
enough to fill the cover, it may be removed, all but 



one plant removed and sterile cotton worked around 
it, if it be desired to grow it further. 

This method was especially worked out for tobacco, 
but seems appHeable to any small-seeded plant whose 
plantlet is small, slow-growing and difficult to trans- 
plant imder aseptie conditions. It differs from other 
proposed methods in that (1) the plantlet r em ains 
in the original substratum and (2) that a layer of 
nutrient agar is introduced to indicate asepticism. 

A. B- Bshumoot 
G. J. LiiESiNos 

Massachusetts Aoeiculturaii College 


SPECIAL ARTICLES 

THE OVERWINTERING IN MASSACHU- 
SETTS OP IXODIPHAGUS CAUCURTEI 
The purpose of this communication is to record the 
overwintering of Ixodiphagus caucurteij a hymenop- 
terous chalcidian parasite of ticks, introduced upon 
the Island of Naushon for the control of Bermacentor 
mrmhilis, the common dog tick of Eastern Massa- 
chusetts. 


This fiy was discovered by Professor E. Brumpt in 
nymphs of Ixodes ricinus taken in the neighborhood 
of Paris (Chantilly and Fontainebleau). It was de- 
scribed by M. R. du Buysson in 1912 {ArcMms de 
Parasitologiej xv, p. 246). Its use for the control of 
ticks responsible for the transmission of diseases, in- 
cluding Rocky Mountain spotted fever, was proposed 
by Brumpt in 1913 in a short article ‘'^Utilisation des 
Insectes auxiliares entomophages dans la lutte contre 
les Insectes pathogenes” {La Presse Medicale^ No. 36 
du 3 Mai 1913). In this article Brumpt records the 
parasitization by this fly of the following species in 
addition to Ixodes ricinus i 

SaeTmphyscdis condnna 

Bhipicephalm sanguinem 

Bermacentor andersoni 

It is pertinent to recall in connection with this 
report early work of L. 0. Howard. In 1907, he 
described and figured the first chalcid parasite of a 
tick and established the genus Ixodiphagus in Ms 
description of Ixodiphagus texanus, {Ent, News, 
xviii (1907), pp. 375-378). His specimens were ob- 
tained from nymphs of the rabbit tick Haemaphysalis 
leporis'palustris, Packard, collected in Jackson 
County, Texas. In 1908 {Canadian Entomologist^ xl, 
p. 239-241) he described and figured another chalcid 
parasite, HuntereUus hooJceri (tribe Ixodiphagini), 
obtained from nymphs of Bhipicephalus texanus, 
Banks, taken from a dog at Corpus Christi, Texas. 

An unsuccessful attempt to introduce HuntereUus 
hooJceri into South Africa is described by C. P. 
Lounsbury in 1908 (Rept. Govt. Entomologist for 
1908, Cape of Good Hope, Appendix iv, p. 65.) 

The Naushon experiment is probably the first ade- 
quately conducted attempt — ^apparently successful — 
involving the introduction and acclimatization of a 
chalcid parasite of ticks. Dr. S. B. Wolbach had 
long been interested in the possibilities suggested by 
Brumptis brief paper, inasmuch as Ixodiphagus cau- 
curtei already existed in a climate not too unlike that 
of certain Rocky Mountain spotted fever territories to 
preclude probability of acclimatization. The hope 
of ultimate utilization of the fly for control of the 
Rocky Mountain spotted fever ticks was the deciding 
factor in the decision to try first tMs method in an 
attempt to alleviate the heavy tick (D, variahiUs) 
infestation of the privately owned island of Naushon, 
near Woods Hole, Massachusetts. Hence an altruistic 
spirit as well as a desire for relief from annoyance 
prompted the owners of the island in their financial 
support of this experiment. The Department of 
Pathology of the Harvard Medical School made 
necessary preparations, provided materials and 
equipment, and an assistant, Mr. Arthur G. King. 
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Professor Brumpt received tlie idea with great enthu- 
siasm and gave permission for his assistant, Br. F. 
Larronsse, to undertake the actual conduction of the 
experiment, which was begun in May, 1926, following 
the arrival of Dr. Larrousse in this country. 

The fly was obtained from the Forest of Fontaine- 
bleau. A total of nine deer skins was examined in 
Professor Brumpt^s laboratory between January 12th 
and March 23rd, 1925, for ticks. In all, 1,205 were 
collected, the following species being represented: 
Ixodes riciniiSj Dermacentor reticulatus, Haemapliy- 
salis inermis, Haemaphysalis concinna. There were 
94 nymphs of Ixodes ricinuSj one of which was para- 
sitized with Ixodiphagus caucurtei. From the para- 
sites which emerged from this n 3 Tnph the strain was 
propagated in the laboratory. 

Dr. Larrousse brought to this country parasitized 
nymphs of Bermacentor reticulatus, Ehipicephalus 
sanguineus as well as larvae, unparasitized nymphs 
and adults of both species. 

Adults of two species of ticks {Bermacentor naria- 
hilis and Ehipicephalus sanguineus) were collected at 
Naushon and nymphs raised from these were parasi- 
tized in the laboratory of pathology of the Harvard 
Medical School. 

Bermacentor mriabilis proved to be easily parasi- 
tized by Ixodiphagus caucurtei, though difficult to 
rear in the laboratory as the larvae attached to guinea- 
pigs and rabbits in small numbers only. Later with 
Dr. Larrousse’s discovery of a natural host of the 
larvae and nymphs of this species — ^the common field 
mouse, Microtus pennsylmmcus pennsylvanicus, the 
rearmg and parasitization of nymphs was much facili- 
tated in the field laboratory established at Naushon. 
Another species of tick, Ixodes seapulariSy was found 
in great numbers upon the island and proved also to 
be easily parasitized by Ixodiphagus caucurte% The 
normal host of the larvae and nymphs of this tick 
was found to be the white-footed wood-mouse, Pero~ 
myseus leucopus, but both larvae and nymphs readily 
attached to rabbits and guinea-pigs. 

Other species of ticks found in smaller numbers 
upon the island were Ehipicephalus sanguineus and 
Mmmaphysalis leporis-palmtns^ the latter found but 
once. 

. Experiment proved that nymphs of Bermacentor 
variahiUs attached to rabbits become parasitized in 
the field by flies liberated at distances of 50 and 100 
meters, no greater distances being tried in the ex- 
periment 

Three methods were used in introducing the para- 
sites. 

1. Laige numbers of the flies were liberated in 
situations where nymphs of Ixodes scapularts were 


numerous and in other regions where Bermacentor 
variabilis abounded. 

2. Parasitized nymphs of Ixodes scapularis were 
returned to their original situations, mouse holes, etc. 

3. Domestic mice {Mus domesticus) and field mice 
{Microtus pennsylvanicus pennsylvanicus) with para- 
sitized nymphs still attached were liberated amidst 
theif^atural surroundings. 

An overwintermg experiment in which 34 parasi- 
tized nymphs of D. variabilis were placed in artificial 
burrows dunng the late fall (1926) was a failure. 
When recovered (with considerable loss) in the spring 
the majority of the nymphs contained the adult form 
of the parasite, none of which were living. 

During the summer of 1927, field mice and wood 
mice were trapped and wild rabbits were shot, with 
an extraordinary low yield of nymphs; eighty-two 
engorged nymphs beiug taken from sixty mice. Dur- 
ing the summer of 1926, field mice trapped were 
heavily infested with larvae and nymphs of D. varia- 
hilis (several hundred larvae and thirty to forty 
nymphs each), while the larvae and nymphs of Ixodes 
scapularis were easily collected, in great numbers by 
placing puppies upon dead and decayed tree trunks 
containing the holes of the wood-mouse {Peromyscus 
leucopus). 

Four of the eighty-two nymphs of D, variabilis and 
Ixodes scapularis (in almost equal numbers) thus col- 
lected in the field in 1927, proved to be parasitized. 
The nymphs were dissected after varying periods fol- 
lowing the appearance of evidence of parasitization. 
One nymph of B. variabilis contained a cluster of 
eggs with developed embryos of Ixodiphagus can- 
curteiy two contained full-grown larvae. One nymph 
of Ixodes scapularis was dissected after the lapse of 
ample time with failure of the fly to emerge; fully 
developed adults were found. 

These results, though scanty, proved that Ixodipha- 
gus caucurtei had survived a New England winter 
under natural conditions and had propagated itself. 
It would be perhaps premature to attribute the extra- 
ordinary reduction in ticks noticed in 1927 to the 
parasite alone. Quantitative methods of estimating 
the tick population were not employed. The difficulty 
of obtaining larvae and nymphs of D. variabilis and 
J. scapularis in 1927 has been noted above. A 
similar diminution in adult ticks was also noted. 
Whereas in July, 1926, the ticks, B, variabilis in par- 
ticular, were so numerous that a brief walk through 
certain places always resulted in the collection of 
from 30 to 40 ticks upon one^s clothing, in July, 1927, 
the same procedure would yield only an occasional 
tick, often none at all. likewise the heavy infesta- 
tion of domestic animals, eats, do^ sheep and horses 
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annually experienced disappeared in 1927. Tiiis not- 
able decrease of ticks on Nausbon was in marked con- 
trast to conditions on the adjacent mainland — Cape 
Cod, where ticks were unusually numerous at several 
different points, hence the influence of climatie con- 
ditions may be excluded. 

Further observations will be made at Naushon dur- 
ing 1928. It is a great source of satisfaction that a 
similar and more elaborate experiment with the same 
strain of Ixodiphagus caucurtei is under way in Mon- 
tana, in the Bitter Root Range, under the able direc- 
tion of Professor R. A. Cooley {Medical Sentinel^ De- 
cember, 1927). 

Thanks are due to Dr, L. 0. Howard for his kindly 
offices relative to the introduction of the parasite into 
this country; to Dr. Henry S. Forbes and the owners 
of Naushon, for their actual participation in the ex- 
periment, hospitality and financial support. 

F. Laeeousse 
Arthue Gr. King 
S. B. WOLBACH 

AN EFFICIENCY FORMULA FOR DAIRY 
COWS 

In 1901 Jordan^ called attention to the differences 
in efficiency of the various species of domestic animals 
as converters of animal feeds into human food mate- 
rials. He gave the production of pounds of ‘^edible 
solids” per 100 pounds of ^‘digestible organic matter” 
in the ration as, in part, follows : 


Animal and Product Edible Solids 

Cow, Milk 18.0 

Hog, Carcass 15.6 

Calf, Carcass 8.1 

Fowl, Egg 5.1 

Fowl, Carcass 4.2 

Steer, Carcass 2.8 

Sheep, Carcass 2.6 


These figures still pass current as representing the 
efficiency of the animal producer, Jordan clearly 
pointed out that the figures given are average values 
and subject to considerable variation, according to 
various conditions of management, and as betw^n 
individual members of the species. 

With respect to milk production by the cow it is 
well known that the e|&eiency of production depends 
to a great extent upon the annual yield of milk. This 
note presents a formula for the estimation of a coeffi- 
cient of efficiency based on the weight and annual 
yield of the cow. It is intended further to su^st 
the significance of milking capacity in the dairy cow 

1 The Feeding of Animala” 


from the standpoint of the future of the milk supply. 
Foods of animal origin are inherently expensive, and 
their consumption has always become more or less 
restricted with increasing population. Naturally, the 
more efficient the animal converter the less such re- 
striction need apply. The significance of the efficient 
cow to the people at large may be better appreciated 
when we realize that about 45 per cent, of all animal 
foods consumed in the United States come from dairy 
cattle.2 

The coefficient here proposed is essentially similar 
to the ratio of Jordan, but with this modification, that 
digestible nutrients^ (D. N.) are substituted for his 
“edible solids” on the one side, and also for his 
“digestible organic matteri^ on the other side. Ac- 
cordingly the coefficient of efficiency (C. E.) is 
100 X (digestible nutrients in milk produced) (di- 
gestible nutrients in food consumed). How is this 
coefficient related to the annual milk yield and weight 
of the cow? 

The digestible nutrients of the milk will vary with 
the quantity and quality of the milk. The richness 
of the milk may be disposed of by expressing the 
yield in terms of 4-per cent, (fat) milk by use of 
the formula,^ F, C. M. = .4M 4- 15F, where F. C. M. is 
fat-corrected milk or 4-per cent, milk, M is the actual 
milk , and P is fat; ah in pounds. One pound 
F. G. M. = .172 pounds of digestible nutrients; and, 
therefore (digestible nutrients in milk produced) = -172 
F. C. M. 

The remaining variable factor in the coefficient may 
be estimated from Haeckeris® data. His maintenance 
standard is, Digestible nutrients for maintenance per 
year = 2.893 W, where W is live weight of the cow in 
pounds. His data show® that, Digestible nutrients for 
lactation = .327 F. C. M. 

By substitution and a simple transformation we 
have the formula: 

F. C. M. 

0. B. = 52.6 P.O.M. + 8.847 W 

2 Pearl, * ‘ The Nation Food, ' ’ This estimate is based 
on total calories and allows a small but proper credit for 
the beef and veal derived from dairy stock. Swine sup- 
ply another forty per cent. It has been often stated, on 
the basis of the superior efficiency of the cow and hog, 
that they will be the surviving animals. From the stand- 
point of food consumption it might be better to say that 
they are the smviving animals. 

3 Protein + carbohydrates + fat x 2,25. It might be bet- 
ter to T^lace digestible nutrients by net energy if our 
knowledge of the properties of various feeds in this re- 
^et were adequate. 

245, HL Agr. Exp, Sta. 

5 Bui, 140, Minn. Agr. Exp. Sta. 

« Bui, — , m. Igr, Bxp, Sta, (in press). 
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The factor, 52.6, represents the percentage efficiency 
of the mammary gland itself. The fractional factor 
shows the proportion of this efficiency which is real- 
ized when the additional nutrients required for body 
maintenance are inelnded. As an example, if the cow 
weighs 1,000 pounds and her annual yield is 8,847 
pounds F. C, M., the maintenance and lactation re- 
quirements are equal, and one half of the potential 
efficiency of the mammary gland is realized by the 
whole organism; that is, C. E. = 26.3. 



Pounds per Year per Pound Live Weight 


Fig. 1 


EmciENCY GuaTE or the Cow in Milk Peoduction 


The arrows at the right indicate Jordan’s average effi- 
ciency values for various species. The arrow at the left 
indicates the average efficiency of the unimproved cow. 
The first bracket denotes the improvement which may now 
be readily effected. The second bracket suggests the pos- 
sibility of still further improvement through the efforts 
of the breeder and investigator. 


Figure 1 illustrates the G. E. curve graphically for 
yields and weights up to 14,000 pounds F. C. M. per 
pounds live weight. The efficiency values of 
Jordan, above quoted, are indicated by the arrows at 
the right of the curve, although they are not strictly 
comparable with the present formula. It will be 
noted that the sheep, the steer and the fowl compare 
in efficiency with a 1,000-pound cow producing 600 
to 1,000 pounds F. C. M. per year. 

Jordan^s efficiency figure for the cow is considerably 
larger than may be expected of the unimproved 
animal, whose probable position is indicated by the 
arrow at the left of the G. E curve. But it is entirely 


feasible by present known methods of mating and 
feeding to create and maintain a stock superior in 
efficiency to Jordan^s figure, say up to C. E. = 22 or 
23. This may be designated the field of extension, 
in which so much productive work has been accom- 
plished by the Smith-Lever or corresponding forces 
of the Land-Grant Colleges, and in which so much 
still remains to be accomplished. Beyond this there 
lies the promising field of research in nutrition and 
in genetics, in which we may possibly hope some day 
to realize an efficiency of say, C. E, = 30. This, how- 
ever, is a difficult goal for, according to the formula, 
C. E. = 30 requires 11,744 pounds of 4-per cent. pitIIt 
per year per 1,000 pounds live weight, a capacity quite 
beyond any present certainty of the industry. 

Finally, as to the accuracy of the C. E. formula we 
may consider the very extensive and practical cross- 
breeding experiments of the Danes. The following 
figures, adapted from Frederiksen,^ are the average 
yearly results for over 1,000 cows during a period of 
10 years: 


Breed of Cows 

Bed Danish 

Crossbred 

Jersey 

Weight, lbs. - 

™ 1021 

913 

796 

Milk, lbs 

....... 7934 

6389 

5018 

Pat, per cent. 

3.60 

4.28 

5.34 

Fat, lbs. 

..... 286 

273 

268 

F. C. M., lbs. 

7458 

6657 

6027 

D. N. in milk, lbs. 

.... 1283 

1145 

1037 

D.N". in feed, lbs. 

.... 5388 

4809 

4347 

Observed C. E. 

....... 23.8 

23.8 

23.9 

Computed C. E. — 

..... 23.8 

23.8 

24.3 


The C. E. formula is in excellent agreement with 
these observed average results. As between individual 
cows we may expect some variability, and the formula 
may not be expected to apply to some of the advanced 
registry records of the dairy breeds in this country, 
where extravagant feeding and delayed breeding have 
been practiced. But under conservative practices of 
feeding and breeding (recurrence of conception) it 
should serve as an index of the relation between yield 
and efficiency for a given weight. 

To determine the milk and fat yields of individual 
cows is now well recognized as advanced dairy prae- 
tiee. The present formula clearly shows that a record 
of the weight of the cow as well as her yield is neces- 
sary to afford a useful index of her efficiency. Since 
the weight of dairy cows varies from less than 500 
pounds to more than a ton, the weight factor can not 
be ignored. 

W. L. Gatnes 

Ageicultxjeal Experiment Station, 

ITniveesity op Illinois 

7 Meddelels 2, Fors0gslaboratoriets Husdyrbnigsaf deling 
(Oopenhagea). 
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THE PHYSIOLOGIC LIFE" 

We know to-day many factors that injure the 
individual, and a few that seem to injure the race. 
But in our almost complete ignorance of the meeha- 
nisms of race improvement, we seem impotent on the 
positive side, except that by eliminating those who 
deviate markedly from the average we may give the 
latter group more elbow room. By selection and con- 
trolled breeding we seem to be able to secure a fatter 
hog and a faster horse. Have we thereby secured a 
better hog and a better horse f 

Assuming that we know how to achieve fundamental 
race improvement, is there any agreement as to the 
goal? Is the super model of homo sapiens to be con- 
structed on the line of a Mussolini, a Gandhi, an Ein- 
stein, a Dempsey, a Darwin or a Henry Ford? Is 
he to be “wet” or “dry” ? Should he be white, black, 
yellow, brown, pink or gray? Should he be ax or 
sixty feet tall? Should he be a more rational or a 
more emotional machine? Is he to be a pacifist or a 
man fitted to wage bigger and better wars? Are we 
to aim at a better coordinated society of masters and 
slaves or a democracy? 

The present state of development of man and his 
fellow ATiiTnals has come about through the farces of 
heredity and environment, practically without an iota 
of conscious direction based on accumulated experi- 
ence. The time during which we have had even an 
approximate understanding of our physiological proc- 
esses, and the factors that favor or impede the same, 
is so short that it may virtually be ignored in the total 
time span that man and other animals have existed 
upon the earth. If we knew what our forebears ate 
and drank (and how much); if we knew how they 
worked, rested, loved, we could with greater certainty 
put the labels “favorable” and “unfavorable” on the 
manner of living and on the man-made environment 
of to-day. 

We may assume that the present man is the best 
possible product of past (auditions. In what respects 
do conditions of human life to-day differ from those 
of yesterday, and do any of the new conditions bode 
ill for to-morrow? 

1. Modem man cooks, preserves, sterilizes and de- 
natures his food to a greater extent than Ms forebears. 

2, Modem man lives under more uniform climatic 

i^Addnags given at the third Eace Betterment Oonfer- 
^ce, Battle Cre^, Miehigan, January, 1928. 
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conditions because of clotlies, bouses and fire. Also, 
in consequence of these, he lives less in the open and 
farther from the snn than did the primitive man. 

3. As a consequence of industrial developments and 
growth of cities a large proportion of men of to-day 
are more crowded, more subject to polluted air, pol- 
luted drinking water and industrial poisoning than 
our ancestors. 

4. As a consequence of the growth of knowledge, 
particularly of chemistry and medicine, man of to-day 
is being subjected to a greater variety and quantity 
of stimulants and drugs. 

5. Because of greater knowledge of nature modem 
man has less fear, but probably more anxiety than the 
man of the past. 

6. The sex life of modern man seems ill-adjusted 
to prevailing social theory and practice. We do not 
know, but it seems probable, that the very ancients 
lived a more biological sex life. 

7. In consequence of the growth of knowledge, art, 
industry and invention, man of to-day is probably 
subjected to a more continuous, if not more varied, 
nerve strain than in the remote past. We have ac- 
cumulating evidence that excessive brain activity may 
interfere with some fundamental physiological proc- 
esses, as a powerful gas engine may shake to pieces a 
less solidly built chassis. 

Foods 

We may assume that our forebears (as weU as all 
other animals in all ages) have from time to time been 
subjected to quantitative under-nutrition, that is, star- 
vation. In tropical climates this is merely a question 
of the number of animals and quantity of available 
food. In temperate climates it is also a question of 
seasons. To be sure, many animals have become 
adapted in relation to the second factor, they have 
become accustomed to prolonged inactivity and star- 
vation (hibernation). We have no evidence that man 
himself ever was a hil^mating animal. But we think 
it is safe to assume that modem man has reached bis 
present stage of perfeciion (or imperfection) through 
periods of quaniitatave under-nutrition as well as 
periods of gorging in. the presence of plenty. There 
is no reason to think that our ancestors, any more 
than their fellow animals or modem man refrained 
from eating far above their actual physiological needs 
if plenty of food was available. It seems probable 
that qualitative under-nutrition, that is, diets lacking 
for a long time in essential salts, essential vitamins, 
essential proteins and in essential roughage, was prob- 
ably less prevalent anmng our primitive ancestors, be- 
cause cooking and food refining is a late acquisition. 
If Ibis is correct, it follows that most of our food- 


deficiency diseases, excepting, of course, those that are 
brought on as a result of quantitative starvation, are 
man-made diseases. I refer to the various patholog- 
ical processes induced by lack of vitamins, by lack of 
adequate proteins, by lack of roughage in the food and 
by lack of proper salts in the food. Man has brought 
these on himself largely through misguided esthetics 
and perverted taste, and by commercialism not con- 
trolled by physiologic knowledge. 

We should add iu all fairness that as man is now 
distributed on the earth various types of food preser- 
vation or sterilization is a necessity, not only preser- 
vation from season to season, but such preservation 
that food can be shipped long distances from one 
coimtry to another where the density of population 
is in excess of the ability of the. country to feed it. 
The problem of food preservation and a food purifi- 
cation is one of commanding importance to our race 
to-day, because in this respect industrial processes and 
dietary habits of long standing are only slowly 
brought under control of physiologic knowledge. We 
still mill our grain and feed the bran to hogs and 
cattle. This may help to develop super hogs and 
super cattle, but it is no aid to the physiologic life 
of man. 

On the basis of our present knowledge of the physi- 
ology of man, the old question of vegetarianism vs. 
foods of animal origin has little or no merit in fact. 
There is no doubt that the individual man can injure 
himself temporarily and possibly permanently by the 
overeating of meat. Possibly our very remote an- 
cestors were stirictly herbivorous; the earliest animals 
must, perforce, until they turned cannibals, have been 
herbivorous, but man, as we know him to-day, can 
use food of animal origin with impunity and physio- 
logical profit. We should say that the more nearly 
omnivorous the human individual is, the more certain 
he is to avoid diseases due to faulty diets. Indeed, it 
would be more conducive to the physiologic life if we 
set about, through education, to remove the present 
human prejudices against certain species of animals 
as sources of food than to keep alive the ^‘religious^^ 
superstitions that some or all foods of nnimaT origin 
are taboo. I refer to such notions as ^‘clean’^ and 
^^undean” animals handed down to us by the laws 
of Moses, the aibstaining from meat ou the basis of 
^'transmigration of souls,” the eschewing of certain 
an i m als as food because they look repulsive or dis- 
agreeable or because they are friends of man. Almost 
any species of animals, by proper training, can be 
made the apparent friend of man. If the present 
rapid increase in population continues we should con- 
tribute more to the physiologic life by teaching uni- 
versal omnivorousness than by dinging to ideas 
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ianded down to ns by the ignorant past or dictated 
by the whims of imagination. The eel is not a poi- 
sonous article of food merely because it has the body 
form of a snake; the snake itself is not bad eating 
despite the alleged role of the snake in the ^'fall of 
man.^’ By omnivorous I do not mean food of aniTTiHl 
origin alone; I mean also a much greater extension 
of the use of the vegetable kingdom. Sailors learned 
to cure scurvy by a decoction of pine needles when 
nothing else was at hand. It is hinted that the eating 
of grass by Nebuchadnezzar was a "curse of God,” 
while, as a matter of fact, it was part of wisdom. 

With every new advance in the knowledge of the 
specific rfile or of specific needs for food elements, 
there blossom forth commercial enterprises whose 
advertising tends to confuse the public mind. Thus, 
we are urged to buy vitamin concentrates over the 
drug counter instead of natural foods at the grocery 
store. We eliminate roughage from the food and 
try to palliate constipation by mineral oils. We are 
made to believe by persistent advertising that we are 
on the brink of an abyss unless cod-liver oil, yeast or 
nuxated iron is ingested daily. We are taught to 
identify whiteness or absence of color in many foods 
with purity and, by inference, wholesomeness of such 
food articles. 

The problem of obesity in the human individual is 
largely a question of overeating and under-exercising. 
To what extent overeating may contribute to race 
deterioration it is difficult to say, because that implies 
injury to the germ plasm; the possible injury to the 
individual is of little racial significance, 

WOBK 

If we survey the animal kingdom as it exists to- 
day it seems, by and large, that except for the play 
of the young, the only exercise taken is that rendered 
necessary for the securing of food, the propagation 
of the species and escape from pain. Of course, in 
all animals living in temperate or colder climates, 
cold itself, for the warm-blooded animal like man, is 
efficient physical exercise. But when not driven by 
hunger or sex most animals (including man) are lazy. 
It is highly probable therefore that man has reached 
his present state of development on the basis of exer- 
cise largely determined by physical necessities. This 
rule still applies to the majority of humans the world 
over. The majority have no accumulated food re- 
serves. Most of us have to do physical work every 
day for a living. The problem of race deterioration 
from physical inactivity applies therefore only to a 
small portion of society, the so-called weU-to-do, who 
can through their wealth command the satisfaction of 
most needs without individual physical exertion. 


There is no question in the case of many of the body 
organs that a certain amount of atrophy and deterio- 
ration follows in the wake of disuse, and consequently,, 
activity, however caused, is within limits beneficial. 
But does such physical inactivily cause deterioration 
of the germ-plasm? And at what point does excess 
of physical work lead to germ-plasm degeneration f 
Biology has as yet no clear answer to these questions. 

Housoro 

The only abodes of our most ancient forebears that 
have survived to historic time are natural caves, but 
even assu min g that humans were not very numerous* 
in those days, I doubt whether there were caves 
enough to house them all. And it is not unlikely that 
our forebears lived in trees for some time before they 
stepped down into caves. The caves of our forebears 
were probably no healthier than modem apartments. 
Some type of hole in the ground, or on the ground, 
seems necessary as a protection against the rigors of 
climate. But modem industry demands and creates 
these holes in ever-increasing numbers of horizontal 
layers. The influence of city life on the race is a 
large problem, without an answer as yet. It is a 
question not only of sunlight and pure air, but of 
crowding, of infections, of immunity, noise, glare, 
mimicry and exhaustion. A place under the ultra- 
violet lamp may be a safe substitute for the place in 
the sun. Many species of animals have not only sur- 
vived but apparently made continued progress in 
almost total absence of sunlight. I do not refer to 
animals living permanently in caves, because in many 
of these we see some signs of d^neration, probably 
because the cave of life has been adopted too sud- 
denly, but I refer to animals that during the day live 
in eaves or holes in the ground and hunt for their 
food during the night. Pollution of air and water by 
modem cities and modem industry is on the increase, 
and the probable danger from these conditions seems 
only partly appreciated by society. Formerly, lead 
poisoning was largely confined to workers in lead 
industries. Now lead is blown into the air from the 
exhaust of nearly every automobile. Lead and ar- 
senic are taken into our system with the apple and 
the pear. We may not inhale enough lead in our 
breathing or consume enough lead and arsenic in 
our fruit to produce acute poisoning and tissue in- 
jury, but who is there to say that this slow assimila- 
tion of metallic poisons brought about by modem 
industry is without danger and ultimate injury? I^e 
only factor of safety that I can see in ibis rituation 
is the phenomenon of tolerance, that is, the capacity 
of the Ering organism, if it is not seriously wrecked 
by ibe poisons, to so adjust the internal pro^ses as 
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to render the poisons less and less injurious. Toler- 
ance means physiologic eompromise, but such con- 
tinued existence does not necessarily mean the higher 
Hfe, Continued increase of population means in- 
creased growth of cities, increased industrial concen- 
tration and increased industrial poisoning, despite all 
measures to eliminate the latter. 

The Sex Life 

One of the fundamental physiologic processes that 
at present seems to be out of adjustment to a greater 
extent in man than in our fellow an im als is sex life. 
IVe are not agreed as to what is the normal sex life 
of modem man, but ethical leaders in all races have 
on the whole tended to the view that sex activity 
should and can be repressed or consciously controlled 
by the individual or society to a greater extent than 
the urge of hunger and thirst or the call for evacua- 
tion of the bowels. In many if not most animals the 
essential sex urge is seasonal and closely associated 
with reproduction, and, as a rule, the reproductive 
processes in animals start with sexual maturity and 
continue throughout the sex life of the individual. 
In most parts of the world human society is now so 
organized and human habits fixed in such a way that 
approved sexual intercourse can not start with sexual 
maturity in our children. This means a long period 
of sex repression, "illegitimate” sexual intercourse, 
or perverted sex practices. It is held by many, 
though in most cases physiologically unproved, that 
these three sequelae of our modem social orders as 
related to sex life are injurious to body and brain. 
The physiologist may view the mental gymnastics of 
the Freudians with wonder, but he is not in position 
to state that the present social practices as to sex are 
the best possible for the present or future of the race. 
The physiologist is puzzled by the evidence in modem 
man of a sex drive in excess of the need of reproduc- 
tion. He is aware of the speculation that the sex 
drive means more than reproduction, that it is the 
basis of all progress in inventions, in art, in warfare, 
in practically everything in which modem man seems 
to have exceeded the ancients. If this is the ease, the 
physiologist should not concern himself with the 
means of controlling or delaying the sex urge. The 
solution is birth control. The greater continuity and 
persistence of the sex urge in man than in most of 
the other animals may be related to the greater brain 
development (memory, imagination). K this is cor- 
rect we have here an instance of uncorrelated develop- 
ment, that is, development of one organ or process 
leading to discoordination or injury of another. 

STIHUItAOTS AOT N^ECfOTICS 

The indulgence in narcotics and stimulants ante- 
dates chemical knowledge, but chemistry and com- 


merce have greatly enlarged the field. We not only 
isolate and concentrate new drugs from plant and 
animal tissues, but almost every day records the syn- 
thesis of new drugs in the laboratory. Individual 
and organized greed extends the facilities for drug 
addiction. 

Do not expect me to say anything new and tme on 
the alcohol question as related to race betterment. 
People have imbibed alcohol in the past, have lived 
and reproduced. It is not difficult to prove the 
deterioration of the individual, and in some eases the 
offspring, by excessive alcoholic indulgence. Man ap- 
pears, by and large, to be the only animal with the 
alcohol habit. All human races can become alcohol 
addicts unless checked by ethical considerations. 
"Tolerance” to alcohol has not yet been acquired by 
the race as a whole. Alcohol may be indifferent in 
race improvement, but if the issue is forced to-day, 
the physiologists must vote against alcohol on the 
basis of probable injury. 

No word can be said in defense of the other nar- 
cotic drugs. Their infiuence on normal life seems to 
be uniformly injurious, except possibly in the direc- 
tion of protection of the brain against the over- 
stimulation and over-fatigue of the modem man-made 
environment. There are instances from experimental 
laboratories of morphine, barbital or ether protectmg 
the brain or parts of the brain from fatal effects of 
such stimulation or from otherwise fatal effects of 
acute poisoning. 

I know of no evidence that the alkaloids of coffee, 
tea and tobacco improve the individual or the species. 
Whether they are factors leading to race deterioration 
is an open question. Many people believe that this 
is the case, but belief is not knowledge. Some weight 
should be given to the fact that during the period 
that many humans have indulged in these substances, 
man has made rapid progress in externals, but this 
progress has probably been made despite this indul- 
gence rather than because of it. 

Modem chemistry has opened up another avenue 
of poisoning the human system through the field of 
food preservatives and food substitutes. We have the 
problem of the harmfulness or the harmlessness of 
the various baking powders, of benzoic acid as a per- 
missible food preservative, of saccharine as a substi- 
tute for sugar, etc. Many of the experiments pur- 
porting to prove the permissibility or harmlessness of 
the substance or preservative, even those earned out 
by competent scientists, seem to me wholly inadequate. 
I have in mind, as an example, the experiments and 
fin di n g of the Eemsen Consulting Board, on the 
question of saccharine in foods. Under the direction 
of this board, composed of leading biochemists and 
chemists, varying quantities of saccharine were fed to 
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a small numlber of healthy young men, daily, for 
periods up to nine months. The board concluded that 
the daily ingestion of this food substitute below a 
certain quantity (.3 gram per day) is without in- 
jurious effects ; above this saccharine produces injury. 
This conclusion became guide to federal legislation 
and regulation. Was the above conclusion warranted 
by the experiments performed? We thiTik not. All 
the experiments proved was that the substance {sac- 
charine) when taken by healthy young men over this 
period did not produce any injury that the commission 
could detect by the tests used. Society is composed 
of individuals other than healthy young men, and 
nine months is a short period m the span of human 
life. There are many deviations of physiological 
processes that can not be detected by body weight, 
food intake, or the chemical examination of the urine. 
Most of the organs in the body can be injured a great 
deal before we become actually sick. It would seem 
a safer principle for governments and society to insist 
that the burden of proof of harmlessness falls on the 
manufacturer or the introducer of the new food sub- 
stitutes rather than on society, and the test of the 
harmfulness or harmlessness should involve all physio- 
logical processes of man. 

The Invisible Enemies 

There are people who believe that the future prog- 
ress of the human race will be measured by our suc- 
cess in eradicating infectious organisms (preventive 
medicine), and in such complete understanding of 
physiological processes as to enable us to control the 
processes of immunity. Paleopathology furnishes no 
conclusive evidence that races or species now extinct 
were slain by infectious diseases. Par be it from me, 
as a worker in one comer of the medical garden, to 
minimize the importance of medical science both in 
the preservative and in the curative aspect of race 
betterment. But I can not see how mere prolongation 
of the individual life span or mere multiplication of 
human individuals will enhance human evolution. 
Indeed the reverse argument is not easily met, namely, 
that medical science to-day helps to deteriorate the 
race by helping the biologically weak to survive and 
reproduce. Emowledge of the processes of immunity 
sufficient to enable us to augment this factor in the 
individual, apart from what we already know in a 
general way of hereditaiy strain, improved nutrition 
and hygienic surroundmgs, seems far aheld; but, 
again, it may come faster than the most optimistic 
prediction. 

Eradication of infectious organisms or complete 
control of the individual infection by chemotherapy 
seems Utopian. The scientist who ventures to pjroph- 


esy to-day has a good prospect of being shown up a 
fool to-morrow. But it seems likely that the human 
race wdi survive (and in fair if not improved shape) 
all now known infectious organisms, not by the proc- 
ess of eradication or scientiheally controlled immunity, 
but by the process of tolerance and symbiosis. 
Whether this prospect is cheerful or abhorrent de- 
pends on whether the symbiosis involves the loss of 
any essential element of further evolution of our 
species. 

Climate and Human Evolution 

Some one has remarked that our planet is better 
fitted for pisciculture than for human culture, since 
water covers the greater area of the earth^s surface. 
The cradle (or cradles) of the human race is not yet 
located, hence the climatic conditions of early human 
evolution is one of the many unknowns in the process. 
But to-day, man (as well as the rat, the body louse 
and the English sparrow) covers practically all of 
the land, so that we have all the possibilities for 
favorable and unfavorable evolution so far as evolu- 
tion is conditioned by climatic factors alone. This 
gigantic experiment in human ecology is, however, 
becoming increasingly complicated by man-made 
modifications of his environment. We have scarcely 
made a beginning in the study of the influence of 
climate on human physiology. The sporadic appear- 
ance of the externals of human culture in diverse 
places of the earth in the past is probably not pri- 
marily a matter of climate. Heat and humidity can 
be depressing on some physiologic processes. Be- 
cause of the factor of basal metabolic rate man is less 
able to adjust to the extremes of heat and humidity 
than to extreme cold. We know some of the favor- 
able ejects of sunlight (e,g,y bone growth, killing of 
bacteria, etc.) ; we have hints of unfavorable effects 
on the blood, the blood pressure and the retina, and 
the skin. The latter may not be fundamental and 
there is no evidence that the germ plasm is unfavor- 
ably influenced. 

We know something of the favorable and unfavor- 
able influence of diets, work, behavior, natural and 
man-made environments, poisons, etc., on the physio- 
logic processes of the individual. But this is merely 
limiting or permitting full development of individual 
growth and functions. Unless these factors modify 
the germ plasm (rapidly or slowly) they are not sig- 
niflcant in relation to race betterment. The only 
clear instances we have of rapid modification of the 
germ plasm by experimental (drugs) or environmen- 
tal means seem to be injurious or destructive. Man 
to-day is like a curious and clumsy and very ignorant 
child tinkering with the watch ; will he to-morrow con- 
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trive a superior mechanism f The lesson for the 
present seems clear : The germ plasm can he injured; 
some phases of the present man-made environment 
seem to enhance such injury, Are the ablest the 
strongest, the wisest men merely grave-diggers in dis- 
guise f Is it possible to detect the factors and abort 
the danger so that man himself may not deflect or 
impede the river of life? 

A. J, Caelsoit 

UiovEESiTT OP Chicago 


A REVISION OF THE FUNDAMENTAL 
LAW OF HABIT FORMATION^ 

The principles of leamiug, or habit formation, as 
they are taught by contemporary psychologists, in- 
clude as fundamental the principles of recency and 
frequency. It is true that there are considerable dif- 
ferences in the relative emphasis placed on these prin- 
ciples by different authors — few, for example, going 
as far as Watson and the present writer have gone in. 
the past in the ascription of importance to frequency. 
Nevertheless, the importance of these factors has been 
emphasized by almost all contemporary psychologists 
(with the possible exception of Carr), who seem to 
have assumed that they are of some positive value in 
the fixation of a response into a habit. 

Behind these principles, however, there is a more 
fundamental assumption, which was sharply indicated 
by William James, but which has seemed too obvious 
to need statement by those of us who have nevertheless 
continued in the Jimmian philosophy. This assump- 
tion is as follows : A response (that is, even a single 
response) to a given stimulus pattern definitely in- 
creases the prohdbility that on the reoccurrence of the 
same, or substantially the same, stimulus pattern, the 
same, or approximately the same, response will occur. 
This principle I shall call the alpha-postulate of leam- 
iug* 

That this principle underlies the “law of frequency^’ 
is obvious, for if one response had no positive effect, 
thrai the summation of an indefinite number would 
have no effect, the sum of zeros being zero. The pic- 
torial statement of this assumption is to be found in 
the formulations of the old “brain path” superstition, 
with its analogies to the flow of water eroding a chan- 
nel, the fold in a coat sleeve, etc. 

It has not been denied by any one, so fax as I know, 
that the positive effects of repetition might not be 
neutralized by other factors, nor that certain other 
factors may be, in some cases at least, more potent 
positively. Bnt running through all our disquisitions 
on learning has been the implication that repetition 

^ Bead before the Secldon on Psychology, th© America 
Association for the Advancement of Science, Na^vilie, 
December 27, 1928, 


itself, aside from other factors, has a positive effect; 
and in our practical work with adjustment cases, this 
implication has always been respected. 

For nearly twenty-five years the present writer has 
been teaching, explicitly and implicitly, this orthodox 
doctrine, and attempting to fit the facts somehow to 
the theory. Even the contradictory results of the 
Pavlovians failed to shake his faith, because obviously 
(at least, so far as references in English indicate) 
neither Pavloff nor his students have ever performed 
the critical experiment of feeding the dog by stomach 
injection, without odor or other “conditioning” stimu- 
lation, during the period during which the newly 
formed associative response (“conditioned response”) 
is being tested. The Russian work on this particular 
point (of the effect of repetition) is therefore beside 
the mark, and did not even suggest to the present 
writer a revision of the laws of learning. Psycholo- 
gists, in fact, have long been acquainted with cases in 
which habit-tendency disappears in spite of repetition 
of the stimulus, and this phenomenon has offered no 
difficulties to the orthodox theory. 

The cumulative effect of the difficulty of fitting facts 
to the theory, however, has, although no longer ago 
than last summer, suggested that it would be much 
simpler to fit the theory to the facts. It has seemed 
•well, therefore, to question the fundamental assump- 
tion on which we have proceeded. 

If we no longer take the assumption of the positive 
effect of response as a divinely reveled truth, but as 
a mere postulate, it is at once seen that there are two 
other postulates possible. One of these, the heta- 
postulate, as I shall call it, is that response, in itself, 
has no effect on the future probability of the same 
stimulus pattern producing the same response; the 
other, the gamma-postulate, is that response decreases 
the probability. Although the latter of these postu- 
lates is more consonant with our present-day neuro- 
logical theories, and, as I shall show later, has inter- 
^ting applications to a difficult psychological problem, 
a certain conservatism, which I think is intelligent, 
leads me to consider seriously the beta-postulate first. 

If “repetition” has in itself no effect, but is im- 
portant merely in that through it certain positive fac- 
tors have their chance to operate, then it at once be- 
comes a live possibility that negative factors also may 
be allowed to operate through repetition. Thus would 
be explained the apparent “neutralizing” of the ef- 
fects of repetition, not as actual neutralization in this 
sense, but as either the operation of negative factors 
in the absence of positive, or the prevalence of the 
negative over the positive.® 

2 1 am informed by Dr. T. Y. Moore that Thomas 
Aquinas emmeiated this doctrine. I should certainly fed 
honored if I am in any wise treading in the footsteps of 
the Doctor Universalis, 
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Tiie deductions from our postulate are still more in- 
teresting. If the negative factors, those vrhich de- 
crease the probability of the recurrence of the re- 
sponse, can be discovered, repetition may be used prac- 
tically for the abolition of a habit already formed. 
This is, I think, a new idea, and worth trying, even 
aside from the possible light the results may throw on 
our postulate. Can we, for example, cure stammering, 
through causing the patient to stammer voluntarily 
in as nearly as possible the same way in which he 
ordinarily stammers? Can we abolish tics through 
causing the tic to occur? If so, we should have a 
method of ^^eatharsis” of enormous value, and the 
method should be applicable to a host of minor de- 
fects of response and conduct, as well as to such major 
troubles. 

The first question which arises is as to the nega- 
tive factors which may be called into operation. Con- 
sideration of the experimental techniques such as dart- 
throwing and other practice work which had led to 
my scepticism concerning the orthodox postulate 
brought out conventional factors of interest ^^antici- 
patory idea/^^ and satisfaction. It seemed useful, 
therefore, to proceed tentatively on the assumption 
that the satisfaction of abolishing an annoying process 
(and perhaps the futuric interest and expectation of 
such satisfaction), together with the expectation of at- 
taining an end definitely thought of (anticipatory 
idea), and, where possible, the desire of this end, 
would be useful negating factors, and to see what 
could be done with the aid of these. 

The first opportunity which occurred for the testing 
of this method lay in an idiosyncrasy of my own in 
typewriting. For some years I have been annoyed, 
when typing rapidly, by an occasional transposition 
of the letters of a word, the word “the” being espe- 
cially troublesome, so that in reading over a manu- 
script of my own t37ping I would sometimes find two, 
three or more of these transpositions into “hte.” Sev- 
eral times I have attempted, by careful practice, to 
train myself out of the habit. The fact that in the 
majority of eases I actually wrote “the,” exchanging 
it for ^^te” only in a minority of cases and when 
iyping rapidly, in itself indicates the futility of in- 
creased repetition of the “right” spelling. 

On the basis of the neutral postulate, I now pro- 
ceeded to try the t 3 ^ing of ^^te” voluntarily, as a 
means of destroying it. I set to work deliberately and 
wrote about a half page, single spaced, of the '^te” 
combination^ with the futuric thought that this was a 

3 1 can't well use the term ^ ^purpose" in this connec- 
tion, because ^'purpose" has been given an anti- 
mechanistic, mystical, interpretation, and I wi^ to 
discuss and investigate this problem on the plane of strict 
mechanism. 


“word” that I would not write in the future (unle^ 
deliberately and voluntarily). Somewhat over a week 
later, I followed this with a second “practice period,” 
writing less than a third of a page. This was over 
three months ago. Since that time I have typed many 
pages, some rapidly, but have not found on reading 
them over a single ease of “hte”! This may sound 
too easy to be true, but as a matter of fact a long- 
standing and troublesome habit has disappeared. 

Having just changed from driving a Ford to operat- 
ing a gear-shift ear, certain minor vices of technique, 
such as a tendency to step on the accelerator, when 
meaning to apply the brake, manifested themselves. 
The application of the catharsis method seems to have 
overcome these faults very quickly. Such trials on 
myself have, of course, no scientific value, but served 
merely as encouragement in the application to more 
critical cases. 

The application of the method to speech defects 
offers an interesting field. In the case of stammerers, 
the vital point of proceeding here is to study the 
specific type of stammering and then induce the pa- 
tient to reproduce voluntarily his characteristic verbal 
performance, criticizing and assisting him until his 
voluntary stammering is as nearly as possible like his 
involuntary. From that point on, the technique is 
complicated, and we do not expect to have it perfected 
until many cases have been experimentally subjected 
to it. In the meantime, the results even with the 
crude preliminary method are very favorable. 

Ties offer another interesting field of application, 
where methods are being developed. Thumb-sucking 
and similar wrong habits of two or three year old 
children have been treated with results that apparently 
show that the method is useful at these ages, where I 
feared it could not be applied. There axe many other 
directions of application, such as bed-wetting and 
masturbation, where the method can probably be ap- 
plied as soon as the technique is better developed. It 
has already been applied to a case of homosexuality, 
with astonishingly rapid results. It is hard to set the 
limits of possible application, and from present in- 
dications a vast number of hitherto insoluble problems 
may be solved in this way. 

So far, in all applications, we have assumed the im- 
portance of anticipatory ideas and desire as ele- 
mentary factors. The patients are (1) selected on 
the basis of their d^iring, for one reason or another, 
to cure the habit, and (2) are carefully instructed 
that the voluntary performance, under the experi- 
menter's control, is something which will assist in the 
abolition of the behavior at other times. 

One of tifeie most important appiieatioias of the new 
postulate, and one of its most interacting points 
theoretically, is In the explanation of dreams. So 
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far, dreaming has been assumed to be a pathological 
fanetion, although of minor importance in most cases, 
or else has been assumed to be a mere by-product of 
mental life, in itself of no value. It has long seemed 
to me, however, that the development and retention 
of function, generation after generation, indicates a 
strong probability that the function is not pathologi- 
cal, but has some important value for practical life. 
The difficulty has been in discovering the practical 
value of dreams. 

As soon as we reject the old alpha-postulate of 
learning, however, and assume either the beta-postu- 
late or the gamma-postulate, the function of the 
dream becomes apparent. The dream is a process of 
eliminating, or ''^forgetting,” details of mental per- 
formance which it is useful to take out of the habit- 
systems, either because of their irrelevancy, or perhaps 
because of their interference with orderly mental life. 
The importance of forgetting as compared with re- 
membering, or, in a more comprehensive way, of elim- 
ination of habit tendencies, as compared with their 
fixation and retention, has long been recognized. The 
greater part of daily experience must be forgotten, 
and removed from the danger of associative recall, if 
the remaining small parts of the experiences are to be 
effectively utilized. The greater part of our daily 
activities of all sorts, also, must be prevented from 
becoming response habits. Ideational retention, that 
is, the tendency to reproduce in thought the contents 
of preceding perception and thoughts, is of especial 
importance. If one should retain, subject to com- 
plete reeaU, ah the experiences of a single day, his 
mental efficiency would be sadly reduced thereby. One 
aspect of this incompetence is nicely portrayed by 
James in his account of “total redintegration,’^ char- 
acteristic of many women and some men. 

Many experiences, we may well assume (if we re- 
ject the alpha-postulate) , leave no tendencies to recall, 
or towards partial recall which would interfere with 
other processes. Others, however, because of the op- 
eration of favorable fixation factors, tend to persist, 
and require some help m their elimination. 

The known peculiarities of dreams fit in very well 
with this hypothesis, and with general suspicions re- 
garding important fixation-factors. Dreams are most 
characteristically about trivial and unimportant mat- 
ters — ^just the sort of things which need to be elimin- 
ated. In other cases, they are reproductions of emo- 
tionally stressed factors of working life, which espe- 
cially need elimination. In many of these eases, it is 
obvious that an unsuccessful effort is being made to 
eliminate, and ibis effort may be repeated in many 
successive dreams. It is to be expected, too, that not 
only will repetition fail to eliminate in some cases, 
but that even the repetitive process will itself partially 


fail, and the dream be composed of factors associated 
with the factors which ought to be eliminated, rather 
than of those factors themselves. The importance of 
the problem of improving dreams, of making dreams 
more effective and of the production of dreams to 
assist in eliminating disturbing factors of daily life 
is at once seen. Much research needs to be done 
here. As I have earlier pointed out, dreams consist 
mainly of, or center about, experiences in which a 
futuric factor has been a feature. That is to say, 
anticipatory ideas, centered often in hopes, fears, ex- 
pectations and desires, are the chief causal factors in 
dreams. This agrees with the supposition, made on 
other grounds, that an important fixation factor in 
habit formation is expectation, or anticipatory ideas 
of the result to be obtained. 

In considering the dream situation, one might per- 
haps incline to the adoption of the gamma-h3rpothesis 
instead of the beta-hypothesis, were it not for the 
consideration that even here it is not, as yet, necessary 
to make the assumption that repetition has, in itself, 
an eliminative effect. All we need to assume, for the 
present, is that conditions are favorable, during sleep, 
for the operation of ' eliminative factors, whatever 
these may be. If, later, we have to assume that 
repetition itself is the factor, that is a matter to be 
faced then. For the present, we may follow the prin- 
ciple of parsimony, and make the simpler assumption ; 
namely, the beta-postulate. 

The same consideration appears in the problem of 
the ancient confessional as utilized in the “psyebo- 
anal 5 i;ie” method. The expression of troublesome 
thoughts need not be assumed to be cathartic in itself; 
the conditions of the confessional m£^y introduce elim- 
inative factors which are not operative in other 
phases of the patient’s repetitions. Many other fac- 
tors need to be investigated in these eases, including 
the relation of speech formulation in processes which 
have previously been internal (eerebro-cerebellar, ac- 
cording to my own hypotheses). 

In conclusion, it may be pointed out that the suc- 
cessful eventuation of methods of therapy deduced 
from the beta-postulate do not prove the final truth 
of the postulate. But its value is certainly demon- 
strated by the practical benefits derived from these 
deductions. 

EInight Dunlap 

Johns Hopkins Univeesitt 


HENRI BOSMANS 

With the death of Henri Bosmans, of the Jesuit 
College of Saint-Mchel, at Brussels, there passed 
away one of the most active men of the present cen- 
tury in the field of the history of mathematics, Bos- 
mans died on February 3 of the present year, at the 
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advanced age of seventy-sis and in the fifty-seventh 
year of his rehgions life as a Jesuit. His first his- 
torical paper published in 1900 related to Snell's 
measurement of the earth's meridian; his last contri- 
bution which has reached us is a Preface to Gillain's 
Arithmetique Egyptienne, dated October, 1927. Be- 
tween 1900 and 1928, Bosmans issued a steady flow of 
papers relating mainly to fifteenth, sixteenth and 
seventeenth centui-y mathematicians, most of whose 
works are not generally accessible. He remained 
active to the last, notwithstanding his partial blind- 
ness in later years. A noteworthy incident was his 
borrowing from the Louvain Library one of the very 
few copies still extant of Simon Stevin’s book, Le 
Thiende, on decimal fractions, and thereby saving it 
from destruction, for while the book was in his pos- 
session the Louvain Library was burned. Bosmans 
was of a kindly disposition. Some years ago, when 
the present writer happened to state in a letter that 
he was working on the evolution of the theory of 
limits, and ought to have access to Gregory St. Yin- 
cent's geometry, Bosmans had passages in that work 
photographed which he sent with his compliments. 
His keenness of mind as well as his sympathetic and 
appreciative nature are seen in his numerous book 
reviews. 

Eloriak Cajori 

University op California 


SCIENTIFIC EVENTS 
INTERNATIONAL SOCIETY FOR THE EX- 
PLORATION OF THE ARCTIC REGIONS 
BY MEANS OF THE AIRSHIP 
(AEROARCTIC) 

More than three years ago the society under con- 
sideration was organized in Germany. It attracted a 
number of people of difEerent countries interested in 
the investigation of the Arctic regions, and, so far 
as Europe and Asia are concerned, it has a good 
representation in nearly all the countries of the Old 
World. The society was well represented at its first 
international meeting, which was held in Berlin from 
November 9 to 13, 1926. The second meeting will be 
held in June of this year at Leningrad, U. S, S. E. 
Beginning in 1928 the society will .publish a quarterly 
journal, Arctisj under the editorship of Dr. Fr. 
Nansen, president. Among the collaborators of the 
journal in the United States are Dr. L. A. Bauer, di- 
rector of the Department of Terrestrial Magnetism of 
the Carnegie Institution of Washington, Y. Stefans- 
son, and the writer. Besides Dr. Nansen, the mem- 
bership list of the society contains a number of people 
well-known in connection with the exploration of 
Arctic r^ons in their respective countri^ as well 
as internationally. 


The epic heroic period of Arctic travels might be 
considered finished with the last memorable Peary ex- 
pedition, but Arctic regions are still very little known 
and much less explored and investigated. The new 
international society attacks the problem from diSer- 
ent points of view. Being ready to send Arctic ex- 
peditions in an airship and already preparing them, 
the society puts the greatest weight on the conquering 
of Arctic regions bj’ means of a regular siege, which 
■will be possible only if all the countries bordering the 
Arctic will cooperate in carrying on systematic work 
within their national borders. The program of the 
society can not be accomplished by any one country 
alone, but is an international enterprise which has to 
be worked out in national frames. 

The United States and Canada, the eountiies of the 
New World having Arctic possessions, have not been 
represented previonsly in this international organiza- 
tion. However, the Canadian branch is now being 
organized, and the American branch for the United 
States has come into life during this vxar. The of- 
ficers of the American branch are : P resident y Dr. L. 
A. Bauer; vice-pres-identy Dr, J. A. Fleming, of the 
Carnegie Institution of Washington;’ I. P. 
Tolmaehoff, of the Carnegie Museum of Pittsburgh. 
Any information concerning the new organization can 
be obtained from the secretary. 

Dr. Fr. Nansen in May of this year is expected in 
this eoiuitry to attend the meeting of the American 
Peace Society at Cleveland, Ohio, and it may be also 
possible for him to give some lectures on the activity 
of the International Society for the Exploration of 
the Arctic regions, its achievements and the program 
of the future work. 

I. Tolmachofp 

Carnegie Musectm, 

Pittsburgh, Pa. 

THE REORGANIZATION OF THE POST- 
GRADUATE MEDICAL SCHOOL 
AND HOSPITAL 

The appointment of Dr. Edward Hicks Hume, 
former president of the Colleges of Yale-in-China and 
for many years identified with national and intema- 
tional hospital and medical educational work, director 
of the New York Post-Graduate Medical School and 
Hospital, recently recorded in Science, marks a 
change in the policies of the institution. It follows a 
survey made of the personnel and resources of the in- 
stitution, which Dr. Hume has been working on since 
May, 1927, which proposes certain administrative and 
teaching rearrangements, and makes recommendations 
regarding a new building program and better integra- 
tion with the nation-wide plans for graduate medical 
teaching. Under the new T!%ime, responsibility will 
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be centralized, so that the varions departments of the 
institution, as well as the three officers directly con- 
cerned with administration, namely, the dean of the 
medical school, the superintendent of the hospital and 
the principal of the school of nursing, will be respon- 
sible to the board of directors through the newly ap- 
pointed executive officer. 

The New York Post-Graduate Medical School and 
Hospital, founded by Dr. D. B. St. John Roosa in 
1882, was incorporated on May 25, 1886, the object of 
the incorporation being the establishment of a school 
for the further instruction of persons already pos- 
sessing the degree of doctor in medicine, and a hospital 
for the treatment of diseased and injured persons. 

During the 42 years since its incorporation, over 
25,000 physicians have matriculated at the medical 
school, coming from every state in the union and 
from many foreign countries to take graduate courses 
here. 

The directors of the institution, appreciating the 
.need of a new program adequate to the demands of 
advancing medical practice, have determined to build 
up for the institution such a program of medical op- 
portunity in teaching and research, and such a finan- 
cial foundation as will enable it more adequately to 
serve the field. In this connection it is significant that 
the New York Academy of Medicine has just com- 
pleted a series of studies on the past, present and 
future of graduate medicine in the vicinity of New 
York. The study on the future of graduate medicine 
was prepared by a member of the staff of the New 
York Post-Graduate Medical School and lays chief 
emphasis on the fact that graduate medical teaching, 
like undergraduate teaching, is a part of the national 
health service. 

THE ST. LOUIS MEETING OF THE AMER- 
ICAN CHEMICAL SOCIETY 

A STMPOSixrK on atomic structure and valence 
has been arranged m connection with the seventy-fifth 
'meeting of the American Chemical Society which 
meets in St. Louis, from April 16 to 19. The under- 
lying purpose of the symposium, according to a state- 
ment made by Professor Geoi^e L. Clark, of the Uni- 
versity of Illinois, chairman of the division of phys- 
ical and inorganic chemistry, is to acquaint physicists 
and chemists with each other’s points of view and 
each other’s demands which must be satisfied by any 
comprehensive theory of atomic structure in the ^ort 
to arrive at some common basis of understanding. 

Speakers will include: Professor M. S. Elharasch, 
Universiiyr of Maryland; Professor William D, Har- 
kins, University of Chicago; Professor Samuel C. 
lind, University of Minnesota; Professor C. E, M. 
Jauncey, Washington University, St. Louis; Harl E. 


Harrow, Bell Telephone Company; Professor W. H. 
Rodebnsh, University of Illinois; Professor J. H. 
YanYleek, University of ^Minnesota; Professor W. A. 
Noyes, University of Ill i nois ; Professor H. Shipley 
Pry, University of Cincinnati; Professor Donald H. 
Amdrews, the Johns Hopkins University; Victor Cof- 
man, E. I. duPont de Nemonrs and Company. 

All divisions of the society except the colloid, ferti- 
lizer, and leather and gelatm chemistry divisions will 
meet at St. Lords. A preliminary report of the 
section programs was printed iu Science for March 2, 
page 235. 

Following the registration of delegates at the Hotel 
Chase, the opening event will be a meeting at 2 : 00 
p. m., on Monday, April 16, of the society’s Council, 
presided over by the president of the society, Dr. S. 
W. Parr, professor emeritus of industrial chemistry 
in the University of Illinois. 

G. S. Robins, of the G. S. Robins and Company, 
316 South Commercial Street, St. Louis, has been 
appointed chairman of the executive committee in 
charge of arrangements for the convention. Other 
St, Louis committee chairmen have been named as 
follows : Finance j H. A. Carlton, Mallinckrodt Chem- 
ical Wofks; divisional meetings, L. A. Watt, Mon- 
santo Chemical Works; hotel arrangements, Eugene 

S. Weil, G. S. Robins and Company; registration, 

T. R. Ball, Washington University; transportation 
and plant visits, J. R. Hoff, Anheuser-Busch; enter- 
tainment, Ralph R. Matthews, Roxana Petroleum 
Company; ladies^ entertainment, Mrs. R. R. Mat- 
thews; speakers’ committee, F. W. Russe, Mallinck- 
rodt Chemical Works; program, A. F. Schliehting, 
St. Louis College of Pharmacy; publicity, Chas. W. 
Rodewald, Washington University. 

THE MILTON RESEARCH AWARDS OF 
HARVARD UNIVERSITY 

Announcement is made of thirty-seven awards to 
teachers in Harvard University, in accordance with 
the providons of the MUton Fund for Research. This 
fund, which Harvard received in 1924, yields about 
$50,000 a year. 

After the death of his wife the bulk of the estate 
of the late William F, Milton, ’58, was to go to Har- 
vard University for the building of a university li- 
brary, or, if the university had a suitable library build- 
ing, to defray the expenses of any special investiga- 
tion of a medical, geographical, historical or scien- 
tifie nature. It was further stated that such investi- 
gation should be '‘in the interests of, or for promoting 
the physical and material welfare and prosperity of 
the human race, or to assist in the discovery and per- 
fecting of any special means of alleviating or curing 
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human disease, or to investigate and determine the 
value or importance of any discovery or invention, 
or any other special or temporary object of the nature 
above stated.” 

A committee was‘ appointed, consisting of Mr. 
Frank B. Jewett, electrical engineer of Hew York, 
chairman; Professor Edwin P. Gay, of Harvard’s Eco- 
nomics Department, and Dr. W. J. V, Osterhout, 
botanist of the Rockefeller Foundation; to advise the 
president and fellows of Harvard College in making 
a selection among the investigations proposed by any 
member of the instructing, scientific or administra- 
tive stajff of the university. Requests for aid in such 
research were received by the committee this year up 
to January 10. 

The grants from the Milton Fund for next year 
include the following: 

Thomas Barbour, director of the University Mu- 
seum, and Dr. Afranio Do Amaral, lecturer on ophiology, 
to enable them to collect neotropical snake venom for 
use iu experimentation concerning the nature of snake 
venom and in preparing the curative antivenin. 

Percy W. Bridgman, Hollis professor of mathematics 
and natural philosophy, to pay for the salaries of as- 
sistants and the purchase of apparatus to continue Ms 
work on Mgh pressure studies and on an investigation on 
the properties of single crystals. 

Edward S. Castle, assistant in physiology, to pay for 
the services of a technician in constructing apparatus for 
the study of the growth of plants in relation to light and 
temperature. 

William J. Orozier, professor of general physiology, for 
the study of the nature of central nervous processes. 

Walter F. Dearborn, professor of education, for the 
study of the mental and physical development of school 
cMldren. 

William Duane, professor of biophysics, for research 
in X-radiation. 

Robert Emerson, research fellow in general physiology, 
for the services of a technician to set up and calibrate 
precision apparatus to study the formation of cMorophyll 
and development of its photosynthetic activity. 

George S. Forbes, professor of chemistry, for chemicals, 
supplies and apparatus to be used in an investigation of 
conditions for electrochemical equilibrium. 

Worthington C. Ford, lecturer on historical manu- 
scriptSj to complete Ms research in the sources of Ameri- 
can Mstoiy. 

Charles Hartshome, instructor in philosophy, to com- 
plete the preparation for publication of five volumes of 
the Charles S. Peirce manuscripts on pMlosophy, 

IJeigh Hoadley, assistant professor of zoology, for sup- 
plies, apparatus, expenses, etc., for an assistant In an 
investigation of the emb:iToMc segregation preceding 
primitive streak formation in the vertebrate embryo. 

Hudson Hoagland, re^arch fellow in gene^ physiol- 
ogy, for the services of an assistant to examine the un- 
derlying mechanism of tonic immobility in v^rtebrates. 


Eamest A Hooton, associate professor of anthropology, 
to continue Ms study of race and nationality in their re- 
lation to cringe in the United States. 

Grinnell Jones, associate professor of chemistry, for 
chemicals and apparatus, etc., in an investigation of 
properties of solutions of electrolytes. 

Edwin C. Kemble, associate professor of physics, for 
the purchase of a Kipp thermo-relay amplifier and gal- 
vanometer for use in determining infra-red absorption 
spectra of gases. 

Arthur B. Damb, Sheldon Emory professor of organic 
chemistry and director of the chemical laboratory, to con- 
tinue research on crystalline adsorbents. 

Albert E. Havez, lecturer ou physiology, for the ser- 
vices of an assistant to build apparatus and make ex- 
perimental observations in connection with a research of 
geotropism in plants. 

Ralph B. Perry, professor of philosophy, to prepare a 
volume ou William James, philosopher and psychologist, 
from his unpublished correspoudeuce, lecture notes, etc., 
in the Widener Library. 

Harlow Shapley, Paine professor of practical astron- 
omy and director of the Harvard College Observatory, 
to continue Ms research on variable stars and the dimen- 
sions of the Galaxy. 

Theodore J. B. Stier, assistant in the division of biol- 
ogy, for the part-time services of an assistant to con- 
struct apparatus to be used in an investigation of the 
effects of temperature on the spontaneous activity of 
mice. 

Robert DeO. Ward, professor of climatology, to study 
climatology of North America and of the West Indies 
for inclusion in a volume on the world’s climates edited 
by Professor W. Koppeiu 

Jeffries Wyman, Jr., instructor in zoology, for expense 
of apparatus and materials for a study of the physical 
chemistry of the proteins. 


SCIENTIFIC NOTES AND NEWS 

Theoi>oee William Richards, professor of chem- 
istry at Harvard University since 1894, director of 
the Gibbs Memorial Laboratory since 1912, died on 
April 2, at the age of sixty years. 

The sixty-fourth annual meeting of the National 
Academy of Sciences will be held in its building in 
Washington, D. C., on April 23, 24 and 25. 

The annual meeting of the American Philosophical 
Society will be held in the hall of the society at Inde- 
pendence Square, Philadelphia, on April 19, 20 and 
21, under the pr^deney of Dr. Francis X. Dercum- 

The regular spring meetmg of the executive com- 
mittee of the American Association for the Advance 
ment of Science will be held in Washington on Sun- 
day, April 22. Matters to be considered by the com- 
mittee should be in the hands of the permanent secre- 
tary a few days before the meeting. 
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The coinage of a medal commemorating the achieve- 
ments of Thomas A. Edison was approved on March 
29 by the house coinage committee in reporting a bill 
by Representative Perkins. An appropriation of 
$1,000 would be made to enable the secretary of the 
treasury to prepare a suitable medal. 

Dr. Elihu Thomso^st, consulting engineer for the 
General Electric Company at its L^mn works, cele- 
brated his seventy-fifth birthday on March 29. On 
that date a special resolution in honor of Dr. Thomson 
was passed by the executive committee of the National 
Eieetric Light Association, 

The Hailey lecture at Oxford University will be 
delivered on June 18 by Dr. Harlow Shaplej-, director 
of the Harvard College Observatory, on “The Extent 
and Structure of the Milky Way.” 

Dr. Ernest W. Brown, Sterling professor of math- 
ematics at Yale University, has been elected to mem- 
bership in the Royal Academy of Science of Belgium, 
“because of his eminent contributions to the science of 
mathematics.” 

The cross of the Commander of the Order of the 
White Rose has been conferred by the Republic of 
Finland on Dean Albert R. Mann, of the New York 
State College of Agriculture, in recognition of his 
services in connection with the development of agri- 
CHlturai education. The award is the highest hon- 
orary decoration of Finland. 

EDenry F. Schmidt, consulting engineer of the 
Westinghouse Electric and Manufacturing Company, 
has been awarded the medal of the American Society 
of Naval Engineers for the best article submitted dur- 
ing the year 1927. Mr. Schmidt, besides being 
awarded a gold medal, was given an honorary life 
membership in the society and a cash prize for his 
paper entitled “Some Screw Propeller Experiments 
with particular reference to Pumps and Blowers.” 

Ojst March 8 the University of Oxford conferred 
the honorary degree of M.A. on Mrs. Florence Joy 
Weldon, widow of the late Dr. W. F. R. Weldon, 
professor of zoology, who has given many valuable 
pictures to the university galleries. 

The German Academy of Sciences in Halle has 
elected Dr, M. Guggenheim, director of the F. HolE- 
man-La Roche and Company, Basle, to membership in 
reeo^tion of his contributions to the biological 
sciences. 

Professor Jolly, who holds the chair of histophysi- 
ology at the Coil%e de France, has been elected a 
member of the French Academy of Medicine. 

Professors Nicodas and Pierre Duval, of Paris, 
have been elected foreign corresponding members of 
the Royal Academy of Medicine of Belgium. 


De. Ephraim P. Felt, New York state entomolo- 
gist, retired on March 31 to become adviser on shade 
tree and forest insect problems with the Bartlett Re- 
search Laboratoiies at Stamford, Conn. 

Dr. George R. Minot, who was recently made di- 
rector of the Thorndike memorial laboratory at the 
Boston City Hospital and professor of medicine at 
Harvard University, has been appointed consulting 
physician at the Peter Bent Brigham Hospital. 

Professor G. S. Parks, of the department of 
chemistry at Stanford University, has been elected 
chairman of the California section of the American 
Chemical Society for 1928. 

Dr. Joseph S. Illick, state forester of Pennsyl- 
vania, was elected chairman of the Allegheny section 
of the Society of American Foresters at its annual 
winter meeting. 

At the annual meeting of the American Heart 
Association, Boston, on February 6, the foUowmg 
officers were reelected for the ensuing year: Drs. 
James B. Herrick, Chicago, president; William H. 
Robey, vice-president; Haven Emerson, New York, 
secretary, and Paul D. White, Boston, treasurer. 

Dr. Ernest J. Hoffman, research chemist, recently 
with W. B. Pratt, Boston, has been appointed asso- 
ciate chemist in the chemical engineering division, 
chemical and technological research, Bureau of Chem- 
istry and Soils, to conduct research studies on farm 
fires with special attention to the causes of the spon- 
taneous combustion of hay and other agricultural 
products. 

In the U. S. Department of Agriculture Dr. A, E. 
Wight has been appointed to succeed the late Dr. 
John A. Kiernan as chief of the tuberculosis eradica- 
tion division. Dr. George W. Pope has been ap- 
pointed chief of the field inspection division, succeed- 
ing Dr. A. W. Miller, who is now chief of the packers 
and stockyards division. Dr, Miller succeeds John T. 
Caine, resigned. Dr. W. E. Cotton has been desig- 
nated as acting superintendent of the bnreau^s ex- 
periment station at Bethesda, Md., succeeding the late 
Dr. E. C. Schroeder. The administrative changes 
have also provided for two new positions, designated 
as associate chief of the bureau and assistant chief. 
Dr. U. G. Houck, who contmues as chief of the divi- 
sion of hog-cholera control, also holds the title of 
associate chief of bureau. Dr. A. W. Miller, besides 
being chief of the packers and stockyards division, is 
assistant chief of bureau. 

The sixth Harvey lecture, by E. J. London, di- 
rector of physiology at the University of Leningrad, 
on “Experimental Fistulae of Blood Yessels,” which 
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was announced for April 13, has been postponed until 
April 20 at 8 : 30 o^elock. 

Db. J. J. R. Macleod, of the University of Toronto, 
lecturer for 1928 under the Louis Clark Vanuxem 
foundation at Princeton University, gave four lectures 
during March under the general title “The Fuel Used 
for Energy Production in Animals.” These recent in- 
vestigations in animal metabolism are to be published 
in book form. 

Db. Davii) Riesman, of the University of Pennsyl- 
vania, gave an illustrated lecture at the annual meet- 
ing of the George Washington University Medical So- 
ciety in Washington, March 17, on “Man before the 
Dawn of History.” 

Edward W. Berry, professor of paleontology at 
the Johns Hopkins University, delivered an address 
entitled “Idols of the Market Place” before the Yale 
University geology club on March 29. 

Dr. W. H. Emmons, professor of geology at the 
University of Minnesota and state geologist of Minne- 
sota, delivered a lecture on March 22 to the studenis 
in geology at the University of Toronto, on “The Re- 
lation of Metalliferous Lodes to Igneous Intrusions.” 

Dr. Boris Sokoloss, a former deputy in the North 
Russian government, who has paid especial attention 
to cancer research, is in this country and will work in 
the Rockefeller Institute. 

Professor ^Margaret C. Ferguson, of the depart- 
ment of botany at Wellesley College, is giving a series 
of sis lectures, under the auspices of the Ropes me- 
morial organization of Salem. The lectures center 
around the subject of plants and advancing civiliza- 
tion and are being given in Salem at the Ropes me- 
morial building on consecutive Wednesdaj^ afternoons 
in March and April, 

Lieutenant-Colonel Chas. F. Craig, of the Army 
Medical School, Washington, D. C., lectured to the 
research club of the department of medical zoology of 
the Johns Hopkins School of Hygiene and Public 
Health on March 30 on the subject of “Complement 
Fixation in Amoebiasis.” 

Gerrit S. Miller, Jr., curator of the division of 
mammals in the U. S. National Museum, has arrived 
in Sanchez. Dominican Republic, where he will spend 
the next few months investigating the eaves of the 
region for bones of the extinct fauna of the island. 
A. J. Poole was expected to return to the museum 
early in April, having spent about four months in the 
same kind of work in Haiti, on the opposite side of 
the island. 

Professor Yoshinori Takezaki, in charge of the 
plant-breeding work of the department of agriculture, 


Kyoto Imperial University, Japan, is visiting the 
United States. 

Ric h a r d S. Schonland, of the forest service of 
the Union of South Africa, has been in the United 
States for a year studying forest conditions and 
practices and the organization of forest experiment 
stations. 

Professor Jiri Y. Danes, of Charles University, 
Prague, who is in this country as an official lecturer 
under the auspices of the International Institute of 
Education, lecturing at various colleges and univer- 
sities, is taking the opportunity to study some of 
the karst areas of the United States. 

Dr. Alpons Jacob, lecturer m psychiatry at Ham- 
burg, has been invited by the Brazilian government 
to undertake the establishment of an institute for the 
study of the anatomy of the brain at Rio de Janeiro, 
and to deliver a course of lectures on nervous and 
mental diseases from May to July. 

Beginning May 14 and continuing until June 24, 
E. O. Essig will conduct a University of California 
course in field entomology in the Yosemite National 
Park, with headquarters at the new Yosemite Park 
Museum. From July 1 to August 1 of the same 
season he will be at his permanent summer camp at 
Echo Lake, in the Btigh Sierras, 7,500 feet altitude, 
eleven nules from Lake Tahoe. Entomologists visit- 
ing California are invited to caU on Professor Essig 
at either of the above places and he will be very glad 
to assist them in the various types of entomological 
work in those regions. 

Dr. R. a. Millikan, director of the Norman 
Bridge laboratory of physics of the California In- 
stitute of Technology, gave one of the Proctor Foun- 
dation lectures at the Brooklyn Institute of Arts and 
Sciences on April 5. His subject will be “Recent 
Advances in Spectroscopy.” 

De. Willis R. Whitney, director of research of 
the General Electric Company, has been selected by 
Midwest Association of Sigma Si to deliver its in- 
angural addresses on April 12, in Chicago. The mid- 
west association is an affiliation of the three university 
chapters of the national honorary research fraternity 
m Cook County, Illinois, with about five hundred 
other members in the Chicago district engaged in 
professional work outside university circles. The ad- 
dress ■will be preceded by a banquet. 

Dr. Arthur D. Little, president of Arthur D* 
Little, Inc., delivered the Aldred lecture at the Ma^- 
chusetts institute of Technology, March 23, on “Chem- 
ical Industry.” 

Proi^sor William L. Bragg, of the University of 
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Manchester, addressed the physics colloquium at Har- 
vard University, March 26, on “A Direct Determina- 
tion of Zero Point Energy.” 

Peopessob a. S. Eddington, E.R.S., Plumian pro- 
fessor of astronomy at the University of Cambridge, 
has accepted an invitation to deliver the Adamson me- 
morial lecture. His subject will be ^Thilosophical 
Tendencies in Modem Science,” and the lecture will be 
delivered in the university on May 4. 

E. W. Maundee, who was for many years superin- 
tendent of the solar department at Greenwich Obser- 
vatory, died on March 21 at the age of seventy-six 
years. 

Sib David Feeeiee, the distinguished English neu- 
rologist, died on March 19 in his eighty-sixth year. 

The diamond anniversary of the founding of the 
California Academy of Sciences was celebrated in the 
building of the academy on April 4. After a formal 
reception, brief addresses were given by the Honorable 
William H. Crocker, president of the board of trus- 
tees; Dr. C. E. Grunsky, president of the academy, 
and Dr. Barton Warren Evermann, director of the 
museum. 

The annual meeting of the Federation of the Amer- 
ican Societies for Experimental Biology will take 
place at Ann Arbor, Michigan, on April 12, 13 and 14. 
The federation includes the American Physiological 
Society, the Society of Biological Chemistry, the So- 
ciety of Pharmacology and Experimental Therapeutics 
and the Society of Experimental Pathology. The an- 
nual Conference of Biological Chemists will be held in 
connection with this meeting; the main topic for dis- 
cussion this year is the proposed changes in the bio- 
chemical curriculum in the medical schools. 

The Society of Experimental Biology and Medicine 
during the past few years has established branch sec- 
tions in several institutions in the United States. Re- 
cently the question has been raised as to whether a 
branch should be established in Rochester, Minn. 
There are at present sixteen members of the national 
organization in Rochester, At a meeting of this group 
it was decided to form a local society and to hold 
meetings at which the results of experimental work 
could be presented and discussed. Final decision in 
regard to affiliation with the national organization was 
postponed until after the organization of the local 
group has been perfected. 

The National Colloid Symposium has accepted the 
iuvitalaon of the University of Toronto to hold the 
Sixth Symposium there on June 14, 15 and 16. The 
gu^ of honor at this meeting will be Sir William 
Hardy, of Cambridge England. Arrangements have 


been made for an exhibition of experimental methods 
in colloidal work; a large hall has been secured ad- 
joining the building in which the symposium will be 
held, and space will be offered free for exhibits ac- 
cepted by the local committee. It is thought that in 
this way workers in colloids may be enabled to bring 
to the attention of their colleagues many details of 
experimental arrangement and technique which are 
necessarily crowded out of the limited program of 
papers; it is hoped that those presenting papers at 
the symposium will accept this opportunity of dis- 
pla3dng the apparatus used in their work and that 
others with novel types of apparatus will take advan- 
tage of the opportunity to exhibit them. 

One of the features of the second session of the 
Institute of Chemistry of the American Chemical 
Society, to be held at Northwestern University, Evan- 
ston, 111., from July 23 to August 18, will be a series 
of lectures, specialized in character and treating thor- 
oughly a variety of topics of interest ahke to aca- 
demic and industrial men. Those taking part include 
Harry N. Holmes, head of the department of chem- 
istry of Oberlin College, who will take for his subject 
“Colloids.” B. S. Hopkins, of the University of Illi- 
nois, will lecture on “Modern Inorganic Chemistry,” 
Arthur I. Kendall, of the Washington University 
School of Medicine at St. Louis, will lecture on “The 
Chemistry of Bacteria.” Victor K. La Mer, of 
Columbia University, will present a series of lectures 
on “Modem Physical Chemistry.” W. T. Read, now 
of the Texas Technological College and formerly at 
Yale University, will discuss “Modem Industrial 
Chemistry.” G. L. Wendt, at present dean of chem- 
istry and physics at Pennsylvania State College and 
director of the Battelle Memorial Institute, will lec- 
ture on “Industrial Research.” F. C, Whitmore, the 
director of the second session of the Institute of 
Chemistry and professor of chemistry at North- 
western University, will lecture on the subject of 
“Modem Organic Chemistry.” 

The former section of history of chemistry of the 
American Chemical Society is now a division, and 
members who wish to be enrolled in this division 
are invited to send their names to Dr. Tenney L. 
Davis, Massachusetts Institute of Technology. 

The first convention of Sigma Pi Sigma, national 
physics fraternity, wiU be held at Davidson College, 
Davidson, N. C., on April 10 and 11. Dr. Marsh W. 
White, of Pennsylvania State College, will be the 
principal speaker. 

At a meeting of the chemistry research club of 
Columbia University on March 29, papers were 
presented on “The Hydrolysis of Sucrose by In- 
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vertase/^ by Maxwell Schubert, and “Activity CoefS- 
eients of High Valence Ions and a Simple Method 
of Handling the General Solution of the Debye 
Theory of Electrolytes,” by Victor K, La Mer. 

The National Park Service announces plans for 
the fourth summer school for the training of natural- 
ists, nature guides and teachers of natural history, to 
be opened on June 25 in the Yosemite National Park. 
The work was inaugurated by the California Pish 
and Game Commission and is also participated in by 
the Yosemite Natural JBIstory Association. The school 
has a faculty of seven, under the leadership of Ansel 
P. Hall, chief naturalist. 

The Whiting Corporation, Harvey, HI., has estab- 
lished in the Mellon Institute of Industrial Eesearch 
an industrial fellowship, whose holder, Dr. Edward 
E. Marbaker, will conduct research on cast iron. The 
results of these investigations wiU be published for 
the general benefit of the foundry industry. 

Jeepebsoh MjedicaI/ College has given notice in 
Orphans Court of an intention to claim a $67,000 
trust fund left by Dr. James Ewing Hears to Har- 
vard University for the study of eugenics, which that 
university rejected a year ago. 

Pbopessor R. P. Cowles has presented to the de- 
partment of zoology of the Johns Hopkins University 
his collection of gastropod shells, marine and terres- 
trial. These shells were collected at the Marine Bio- 
logical Station in the Philippine Islands, located at 
Puerta Galera, on the Island of Mindoro. 

The United Engineering Society has received a be- 
quest of $1,000 through the vdll of the late Oberlin 
Smith, president of The American Society of Mechan- 
ical Engineers in 1890. 

With the aid of students now in residence, the 
Brooks research fund, designed to aid students in bot- 
any and zoology at the Johns Hopkins University, has 
now passed the ten thousand dollar mark. 

Additional funds have been received by the Fitz- 
william Museum, of the University of Cambridge^ com- 
pleting the fund of £100,000 required fox the proposed 
extension. 

The widow of the late Professor Emanuel Kayser, 
paleontologist and geologist, of Munich, desires to sell 
his library. It has about 11,000 pamphlets and 600 
to 600 books. Those interested should address his 
daughter, Frau Cilly Engelmann, Weissenbuigstrasse 
3, Marburg, Germany. 

The Comite National Beige de FEclair^e has ac- 
cepted the task entrusted to it by the International 
Commission on lighting of establishing in Brussels an 
international research department on the distribution 


of electrical illumination with the view of drawing up 
a series of standards. 

The British National Institute of Industrial Psy- 
chology, London, which was founded seven years ago 
for the application of the human sciences to the 
everyday needs of industry, has received an anony- 
mous gift of £4,00Q towards the cost of new premises. 

The Martin Johnson African Expedition Corpora- 
tion, through its president, Daniel E. Pomeroy, has 
presented to the American Museum of Natural History 
200,000 feet of film taken by !Mr, and Mrs. Martin 
Johnson during their four years in Afri ca. The mu- 
seum has placed the 8,000 feet of this film, which made 
up the motion picture “Simba,” in a vacuum sealed 
container, which will not be opened for fifty years, 
when it is believed that a majority of the animals now 
constituting the wild life of Africa will have disap- 
peared. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Princeton University has received a quarter of a 
million dollars in pledges toward the alumni fund to 
raise teachers’ salaries as the result of the first month 
of the canvassing for a $2,000,000 endowment. 

Bequests of the late James Ward Packard include 
$20,000 to Lehigh University. After Mrs. Packard’s 
death one third of the residuary estate will go to the 
university. 

The University of Buffalo has received a gift of 
$100,000 from Mr. Darwin D. Martin to establish the 
Martin professorship of mathematics. 

Georgetown University has received $250,000 
from Mr. and Mrs. Thomas J. Maloney, of Wald- 
wick, N. J., for the Chemo-Medical Research Institute 
to be built on the university grounds. 

Dr. Arthur L. Tatum, of the University of Chi- 
cago, has been appointed professor of pharmacology 
at the University of Wis<x)nsin, in association with Dr. 
A. S. Loevenhart. He will assume his duties at Madi- 
son on September 15. 

Professor H. B. Walker, head of the department 
of agricultural engineering at Kansas State Agricul- 
tural College, has resigned to accept a similar posi- 
tion with the agrieultuxal branch of the University of 
California at Davis. 

At Yale University, Prof^sor William R. Lon^ey, 
prof^sor of mathematics, has been appointed to the 
Colgate professorship in place of Professor Luquiens. 
The following assistaiit piofessors were promoted to 
the rank of associate prof^sors: Dr. Oystein Ore, 



370 


SCIENCE 


[VOL. LXVII, No. 1736 


matliematies; Dr. Stuart R. Brinkley, chemistry; Ros- 
coe H. Suttie, civil engineering; Archer E. Knowl- 
ton, electrical engineering; Everett 0. Waters, me- 
chanical engineering; Arthur Phillips, metallurgy, 
and Dr. Blair Saxton, chemistry. Instructors who 
were promoted to assistant professorships are: Dr. 
Robert De W. Coghili, chemistry; Lauren E. Seeley, 
mechanical engineering; Dr. Richard F. Flint, geol- 
ogy; Dr. Lucius T. Moore, mathematics; Dr. Jesse W. 
Beams, physics. Dr. Dirk Brouwer has been ap- 
pointed research assistant in mathematical astronomy. 

Among those who will give courses at the summer 
quarter of Stanford University are : Dr. Harry Clark, 
associate member of the Rockefeller Institute, in phys- 
ics; Dr. Alfred Errera, of the University of Brussels, 
and Dr. Carl Einar Hille, of Princeton University, in 
mathematics ; Dr. J. J. Runner, assistant professor at 
the University of Iowa, in geology, and Professor 
Edward A. Bott, of the University of Toronto, in psy- 
chology. 

De. Robebt Robinson, professor of organic chem- 
istry at the University of Manchester, has been ap- 
pointed to the chair of organic chemistry in Univer- 
sity College, London. 

De. Geoeges Fontes has been appointed professor 
of biological chemistry at Strasbourg, and Dr. Arnt 
Kohlrauseh, of Greifswald, professor of physiology at 
Tubingen, 


DISCUSSION AND CORRESPONDENCE 

A PERIODIC CLASSIFICATION OF THE 
HARDNESS AND MELTING-POINTS 
OF THE ELEMENTS 

It is possible to classify the elements according to 
hardness and melting-point, and this classification fits 
with considerable precision into an eighteen-period 
table based on spectroscopic similarities. 

The table (see Fig. 1) represents the elements ar- 
ranged according to atomic number, with those of 
similar spectra in columns. The columns under H 
and He represent the first stage in the building-up 
of the electron structures of the atom, that of building 


on the two “s” electrons; the six following columns 
add the “p” electrons, w^hile the long group from Sc 
to Zn all contain elements to which the “d” electrons 
are being added. Thus at the end of each column 
we have the complete shells; the ‘‘s” shells under He, 
the “p^^ shells under the rare gases, and the “d” shell 
under Zn. Lanthanum and the 14 Rare Earths come 
under Y. These represent the “f” electron being 
built on. 

Let us first consider the melting-points. If we ex- 
amine the table, we find some striking characteristics. 
In the first place, all the elements with high-melting 
points are at one end of the table, while those with 
low melting points are at the other. Then let us 
examine the columns. For each column under Sc, Ti, 
V, Or, Mn, Fe, Co, Ni, the melting-points increase 
down the column. Under Cu all are nearly equal. 
Under Zn, B, C, there are minima at Hg, Ga, Sn, 
respectively. The N column has a maximum at As. 
The melting-points under 0, F, Ne, all increase down 
the column. It is interesting to note that the per- 
manent gases conform to this periodicity as well as 
the non-gases. The alkali metals decrease in melting- 
point down the column. Under Be there is a minimum 
at Mg. The only discrepancy is Ti, whose melting- 
point is slightly above what we should expect. 

Another interesting characteristic is that the whole 
first long period row (Se-Cu) have similar melting- 
points, falling off slightly at either end. The same 
is true for the next two rows. 

Turning to the subject of hardness, we find that this 
in general varies as the height of the melting-point. 
It is of course difficult to obtain accurate values for 
absolute hardness but considering some recently ob- 
tained by A. Mallock,^ and others, we note that aU 
the hard metals are bunched, as are the soft ones. 
The maxima and minima are in the same places, and 
the runs follow the same sequences as do the melting- 
points. The discrepancies are, V, and Pd; but Mal- 
lock claims the Y was not obtainable pure in the 
proper form for the test, and Rydberg^ claims that 

1 A. Mallock, Nature, Feb. 19, 1927, p. 276. 

2 Rydberg, Zeits. /. FhysiJcaU^che Ch&mie, 33 ('1900) 
353-9. 
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Feg. 1. Table of the elements, arranged with regard to spectroscopic similarities, in order of atomic number. 
Inspection will show how hardn^s and melting-point fit in, the harder ones being at the middle of the (left) long 
period. 
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Pd and Fe are about equally hard, as we should 
expect. That C, B, Be, and others are hard, while 
Cs, Rb and P are soft is well known. We see, there- 
fore, that hardness is quite well expressible in the 
same curve as melting-point. 

We have, then, an interesting correlation. The 
spectroscopic properties and the melting-points and 
hardnesses are expressible in the same table. And as 
the agreements on the whole are so good, holding not 
only for metals, but for non-metals and gases, we 
might venture to predict the characteristics of those 
whose melting-points and hardnesses have not yet 
been determined. Thus we suggest that 85 (Eka- 
lodine) will melt at about 250° C. and be fairly soft, 
and that 87 (Eka-Caesium) will melt at about 18° C., 
and be very soft. Number 93 will be hard and of 
high melting-point, coming as it will below Re. We 
also suggest that the value of Masurium, assumed in 
the International Critical Tables to be 2,300° C., will 
be nearer 2,500° C. 

It is evident from the foregoing that there exists a 
relation between the electronic configuration and the 
melting-point and hardness. We notice that the- 
atoms with the complete shells have the lowest melting- 
point. Those with a partial shell, such as W, Re, 
and Os, where about half the “d” shell is on, have 
high melting-points, and are hard. The “irregular” 
atoms, whose electron shell structure, and in particu- 
lar, whose outer shell is incomplete, thus have greater 
mutual attraction, and less 3 delding to deformation 
of the solid configuration than those with complete 
shells. The deformation of a substance by shear and 
compression forces (the method of testing hardness) 
is thus quite similar in its fundamental effect on the 
atoms of the substance to the deformation in melting; 
atoms sliding on atoms more readily if the atoms have 
complete shells. There is evidently less stray field 
holding these complete shells together. Hence in the 
central part of each period we find the harder ele- 
ments and the soft ones at the ends. This, according 
to our interpretation of the table, means that the 
elements increase in hardness as more electrons are 
built on, attain a maximum somewhere before half 
the sheU is completed, and fall off in hardness as the 
shell nears completion to a minimum at the complete 
sheH. 

S. A. Korff 

PeIN-CETOIT UinVERSITT 

FURTHER EVIDENCE CONCERNING MAN'S 

ANTIQUITY AT FREDERICK, OKLAHOMA 

Ik Science of February 10 appears a note by Dr. 
Leslie Spier, of the University of Oklahoma, ques- 


tioning certain phases of the evidence bearing on 
man’s antiquity at Frederick, Oklahoma. The geo- 
logical age of the deposits, their nature and occur- 
rence, are well established and not questioned. He 
states however, “The artifacts themselves are equivo- 
cal,” and questions their occurrence and contempo- 
raneity with the fossils; and their Pleistocene age. 

In relation to their authenticity as human imple- 
ments, according to his own statement therein, i.e,, 

“ — I have not seen the originals,” he is hardly in a 
position to speak with authority on the matter, 
especially in the face of the fact that no one who 
has seen them has questioned their authenticity as 
human artifacts. 

Dr. Spier particularly questions the grinding stones 
to which we have referred as “metates,” in describing 
them. It would appear that his objection may be 
based on our choice of name for them, or upon a mis- 
understanding as to how such grinding stones were 
used by nomadic, non-agrieultural Indians, — uses to 
which his published remarks would indicate a lack of 
familiarity. In regard to this matter, the writer has 
in his personal collection a number of such grinding 
stones from the region near the Black Hills, South 
Dakota, which were used by the Sioux Indians of 
that region when the writer first knew them as a boy. 
These Indians did not raise or use any sort of grain 
or cereal, and were a nomadic, hunting race; yet they 
did use, until they secured better implements and 
food from the white man, “metates,” or grinding 
stones, of the type found at Frederick, Oklahoma. 
They used these at semi-permanent camp sites for 
crushing and breaking up dried fruits, (such as 
cherries and plums), dried meat, “Indian ‘turnips,’” 
and other dried roots and plants which they dried 
and cured for winter use, much of which dried ex- 
ceedingly hard. 

It is entirely probable that in this, as in many 
other instances, need and a similar environment have 
caused different peoples at widely separated times 
and places to do similar things independently and 
reach similar results; and it certainly is not, in itself, 
and unsupported, evidence of racial homogeneity. It 
can equally well be, and probably is, another case of 
parallelisno. I have personally seen these stones so 
used many times, and now have some of their dried 
foods as weH as grinding implements in my private 
collection. Therefore, the argument that such could 
not have great antiquity, because, “All Americanists 
are agreed that cereal raising is not one of the origi- 
nal constituents of Indian culture” is without value. 
Beyond this, what “Americanist,” or anyone else, for 
that matter, is in a position at this time to speak 
with authority of the habits or customs of any race 
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of men in early Pleistocene times in America — ^beyond 
that offered by the limited evidence of this Frederick 
discovery, and one or two others. 

Dr. SpiePs reference to determination of age by 
the type of artifacts characteristic of certain cultural 
stages in Europe is also assuming something, when 
applied to North America, that no one yet knows. It 
is well to bear in mind that the well known stages of 
Europe are terminals, and may have diverged widely 
from what was going on in America in Pleistocene 
times. Granting man’s presence here, it is not safe 
to draw a priori conclusions on circumstantial infer- 
ence, until they are supported by clean-cut evidence 
in North America. Our archeologists have studied, 
almost wholly, the cultures of comparatively recent 
times on this continent, and have not, in conjunction 
with geologists, (as has been done in Europe), worked 
out the sequence of Pleistocene events in this country, 
in relation to mankind. Until this is done, evidence 
based on type of workmanship in stone found here, 
is mere guesswork, outside of comparatively modem 
cultures. There is crying need for much to be done 
in this direction at this time, in America. The con- 
viction in the minds of some men that no such evi- 
dence would ever be found in America, has, beyond 
doubt, gone far to retard such research. 

As to the authenticity of these grinding stones, as 
such: Professor E. B, Eenaud, internationally known 
archeologist, now of the University of Denver, is 
the last specialist who has examined these artifacts, 
and has just measured and examined them critically 
with the writer, since Dr. Spier’s article appeared. 
He, like aU others who have seen them, gives them 
his unqualified indorsement as human artifacts. We 
find all three artifacts figured in the original accounts 
to bear unmistakable evidence of human workman- 
ship. The edges show distinctly the coarse chipping 
done in shaping them with ‘liammer stones” or other 
implements, on all sides. All three show clearly evi- 
dences of abrasion and wear in the center on both 
sides. The larger grinding stone has had the most 
wear, and is abraded in an oblong basin to a depHi 
of twenty-three millimeters on one side, by about 
three hundred and eighty millimeters long; and eight 
millimeters deep on the reverse side, in a depression 
two hundred and seventy millimeters long. Distinct 
stria from abrasion, ‘Specking marks,” and other 
usual evidences of such use and wear, with which any 
one who knows such stones is familiar, are clear cut 
and abundant There is no mistake. They are real, 
humanly formed artifacts, as may be observed by 
any one who cares to examine them, and, not merely 
^^seleeted as metates because of their close r^emblance 
to such forms.” 


As to their being contemporaneous with the fossil 
mammals of that deposit, (which Dr. 0. P. Hay and 
the writer are describing elsewhere, in joint papers), 
we have rather definite, unpublished evidence to offer. 

During a recent visit to Frederick, (December, 
1927), the writer took occasion to examine much more 
carefully the upper bed in that section, (Bed C. of 
our published diagrams)^ and secured evidence that 
we had overlooked in. the early examinations. This 
upper bed, three to five feet in thickness, with colum- 
nar structures when dry, is composed largely of fine 
clays and silts, the shrinkage of which is responsible 
for such structure, as it dehydrates. But mingled 
through this bed irregularly are considerable quanti- 
ties of granitic gravels^ some very coarse. Being 
situated on a hilltop, it is obvious that this gravel 
must have been washed there from higher levels 
before it was a hilltop, and while the surroimding 
surface levels were at least as high or higher than 
this hill is to-day. As the hill is about one hundred 
feet above local vaUeys, and in the light of correlated 
evidence on this erosion, previously published, it 
becomes obvious and certain that Bed C, as well as 
the underlying cross-bedded sands and gravels, is of 
Pleistocene age. Only in its very surface, and a few 
inches down, are recent deposits possible, save by 
intrusive burial of some sort. Now, Bed C is very 
dark red in color, heavily permeated with stains of 
hematite, so that all included gravels and anything 
it may contain are stained a deep, ‘muddy red, so 
dark that even photographs of the deposit sharply 
outline it from the underl 3 dng Bed B. Obviously 
any implement which came from these surface de- 
posits, or any such wash-filled basin as Dr. Spier 
imagines as possible or even from any stage of the 
Pleistocene Bed C, would certainly bear unmistakable 
evidence of its origin from this stain. 

Be-examining with this in mind, with Dr, Eenaud, 
we note that these grinding stones are not so stained, 
but bear only a slight, much lighter colored stain, 
such as characterizes Beds A and B in local lenses. 
Beyond this, in the rough surfaces of the stone, and 
adhering to their surfaces in many places, are still 
many areas of matrix, still cemented to the stones 
and unmistakably undisturbed, as found by Mr. Hollo- 
man. This matrix is that most characteristic of 
Bed B, but also occurs in the upper part of Bed A, 
where Mr. Holloman reported finding the imple- 
ments; and, by no chance could it pertain to a level 
as high as Bed C. 

I believe that no further authentication of the 
accuracy of Mr. Holloman’s statement as to their 

1 Natwral History, Tol. XXVII, No. 3, 1927. 
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actual occurrence in these Pleistocene beds is neces- 
sary. Mr. Holloman is now keenly alive to the im- 
portance of these discoveries, as he was not when we 
first talked to him; and, as he had previously found 
and discarded other similar implements before we saw 
him, he is confident of eventually finding more, as 
commercial quarrying continues in this deposit. 
When it is found, he told the writer that he would 
do all in his power to protect it in situ, and wire for 
authorities to come and view it for themselves. Con- 
sequently, as the quarry is now being actively devel- 
oped, further discoveries are to be expected in this 
great deposit. 

Habold J. Cook 

Colorado Museum op 
IS fATURAL History 

THE GEOLOGY OF SONORA 

While making a study of the sedimentary rocks 
in the Gananea Mining District, Cananea, Sonora, 
Mexico, I found some fossils which Dr. G. H. Girty, 
of the U. S. Geological Survey, has determined as 
belonging to the Carboniferous Age. The limestone 
in which the fossils occur was formerly considered to 
be Cambrian.^ 

Dr. Girty says: ^^The fossils from Cananea accom- 
panying the letter of February 19 from Dr. Graham 
John Mitchell are, without much question, of Car- 
boniferous Age, but to assign them within the Carbon- 
iferous System with any d^ee of certainty is 
impossible. The specimens, all very fragmentary, 
include cup corals {Ttiplophyllum^ and Idthosiro- 
tion^), a strophomenoid {Schuchertella or Derby a) ^ a 
Spirifer (apparently of the Eockymontanus group), 
and Eustedia/^ 

Graham Johh Mitchell 

THREATENED EXTINCTION OF THE 
RUFFED GROUSE 

According to a recent report of the Department 
of Fisheries and Game, the ruffed grouse is facing 
extinction in the state of Massachusetts. Only a few 
of these magnificent upland game birds have been 
seen within the past year; and why this is so is not 
fully known, though it is believed that they have suc- 
cumbed to a periodic visit of the partridge sickness. 
The winter and spring of 1926-27 were not suff- 
eiently severe so as to decimate any large numbers 
of them, nor was the toU of the hunting se^n 
unusually large. But with the present mild winter, 
and a good breeding season, it is hoped that this 
once common game bird will be able to make sufficient 
numbers to withstand successfully the depredations 
of its natural enemi^ during the coming year. And 

^ Fa, <3teology, vol. 6, No. 4, June, 1910, page 317. 


with a closed season next fall, which the legislature 
is at present considering, to assist in their %ht, it is 
believed that within a year or two they will be back 
on a fairly sound basis. It is to be regretted should 
this bird have to be added to the already long list of 
vanishing species. 

Birger R. Headstrom 

Medpoed Hillside^ 

Massachusetts 

WHAT IS A NAMEr 

Siege Dr, Holland's recent fatherly note (Scna^CE, 
Feb. 10, p. 161) the differences between us seem re- 
duced to one (I wili not quarrel over the word 
^^binomial”) : 

Is Limn as ferruginea Chiysippus (Hiibner) as good 
a name as Papilio Danans Festivus Chiysippus 
(Linnaeus) or Sphinx Adscita Phegea, which every 
one accepts? 

The idea will be expanded in Entomological News, 

Wm. T. M, Forbes 

Cornell University 


SCIENTIFIC BOOKS 

A treatise on the British Freshwater Algae in which 
are included all the pigmented Froiophyta hitherto 
found in British freshwaters, by the late G, S. West, 
M, A,, D,Se,, F, L, S,, A. B, C. S,, professor of 
botany at the Dniversity of Birmingham. New and 
Revised Edition in great part rewritten by F. E. 
Fritsch, Professor of Botany in the Universiiy of 
London. (Cambridge, The Universi^ Press) xviiif 
534 pp., 207 figs, in text. Price 21 shillings. 1927, 

The first edition of this highly valued treatise, is- 
sued nearly twenty-five y^is ago, has been so long 
out of print that this new and up-to-date edition will 
be doubly welcome. Since the microscopic freshwater 
fiora is so cosmopolitan in its distribution this hand- 
book will serve others than British investigators. It 
will also be useful to zoologists as well as to botanists, 
since the reviser has included all pigmented or colored 
flagellates within the Algae. The first fifty pages are 
given to generaliti^ such as the ecology, distribution, 
coliectioii, cultivation, structure, cytology and repro- 
ductive processes of the Algae. The author is in- 
clined to minimize the significance of the polymor- 
phism of the unicellular Algae brought about in cul- 
tures because of the lack of correlation of such x^ults 
•with the same specks in their natural environments. 
Certain normal well ^tablished instances of polymor- 
phic life cycles of both unicellular and multicellular 
stages do not justify sweeping general conclusions at 
present as to the extent of comparable polymorphism 
elsewhere among the Algae. 
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A very nsefal list of the algae of typical associa- 
tions is given for various habitats such as ponds and 
ditches, rainpoois, lakes, mountain tarns, flowing 
waters, bogs, salt marshes, wet rocks, damp ground, 
subterranean soil and tree trunks. 

The greater part of the book is concerned with a 
systematic discussion of the eleven classes of fresh- 
water Algae as follows: Isokontae, Heterokontae, 
Chrysophyceae, Bacillariales (Diatomales,) Crypto- 
phyceae, Dinophyceae (Peridinieae,) Ghloromonad- 
ales, Euglenineae, Rhodophyeeae, Myxophyeeae 
(Cyanophyceae.) 

The author accepts the view of Luther, Borzi, 
Bohlin and others that the various classes of algae 
have had their origin from unicellular flagellates with 
similar pigments and storage products. He accord- 
ingly includes such flagellates in these respective algal 
classes. Zoologists will be interested in the bearings 
of these segregations on current classifications by 
protozoologists. The desirability of some sort of 
protistological organization of this common ground of 
the two biological disciplines and jurisdictions is 
rapidly becoming more evident. 

The author uses the term Dinophyceae in lieu of 
Dinoflagellata. This is to be regretted, since the lat- 
ter has been so widely used for many years, and the 
scope of the former strictly speaking can not be 
legitimately extended to include the Gymnodiniaceae 
and Peridiniaeeae. The citation of Woloszynska's 
observations of polygonal plates on C^mnodinium 
without criticism might lead the reader to accept the 
idea that the structures thus detected really belonged 
to a true Gymnodinium instead of to a young or re- 
cently exuviated member of some armored genus such 
as Peridinium, 

The illustrations are mainly old, but well selected 
and well executed. One might wish there were more 
of them, especially in a systematic treatise of this 
sort, but the author had to choose between the Scylla 
of condensation and the Chaxybdis of expense. A 
brief list of important works and a full index add to 
the usefulness of this excellent revision of a highly 
valued handbook. 

Chables a. Kofoh) 

Gewehezuchtung. Handbuch der Bialogie der Gewehe- 
zellen in Vitro, 2 vermehrete Auflage. By Al- 
bert Fischer, Mitnchen : Rudolf Muller und 
Steinieke, 1927. 508 pages, and 151 illustrations. 

This volume is a German edition of Albert FisehePs 
"Tissue Culture,” which was published in 1925 by 
Levin and Munksgaard, Copenhagen, Fischer may 
well be regarded as the most successful research 
worker in all Europe in this particular field. The 


excellent introduction was written by Dr. Alexis Car- 
rel, the eminent authority on the subject of tissue cul- 
tivation. The book is really an entirely new edition 
of the first, fully revised and enlarged. A thorough 
description of the technique of tissue culture renders 
the book especially valuable for investigators in this 
field, which is rapidly becoming more and more im- 
portant. In addition, the value of his work is greatly 
enhanced by the comprehensive and critical presenta- 
tion of the very significant results and numerous new 
formulations of biological questions brought out by 
this method. 

An historical review is followed by chapters on: 
(1) Media employed in the cultivation of tissues in 
vitro; (2) technique covering the preparation of cul- 
ture media and the various substances now used; 
cover-glass preparations; measurement of the rate of 
growth; flask culture method; application of the 
microdisseetion method; photography and microscopic 
examination of cultures; (3) pure strains of cells; (4) 
tissue culture as a physiological method; (5) morphol- 
ogy; (6) tissue culture as a pathological method, and 
lastly, a most important chapter on the behavior of 
tumor cells in vitro. An excellent bibliography is ap- 
pended. 

The author's success in the cultivation of tumor 
cells is outstanding. He devised a technique whereby 
strains of malignant cells are made to grow perma- 
nently outside of the organism. The tumor cells do not 
lose their malignancy during their life in vitro. Even 
after many passages, a culture when transplanted to 
an animal gives rise to a tumor with metastases. This 
is true not only of Rous sarcoma, but also of diflerent 
epithelial tumors which have been cultivated; for ex- 
ample, the carcinomata of mice. 

The results obtained by the method of tissue culture 
have widened our scientific outlook and have cor- 
respondingly increased our knowledge of cell physi- 
ology, and Albert Fischer is to be highly congratu- 
lated upon his book on this subject. 

Albert H. Ebelihg 

Eockepeller Institute for 
Medical Research 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 

A SIMPLE VISUAL METHOD FOR DEMON- 
STRATING THE DIFFUSION OF OXYGEN 
THROUGH RUBBER AND VARIOUS 
OTHER SUBSTANCES 
In experimental work in which small quantities of 
oxygen are to be measured, rubber connections must 
be avoided because of the error introduced by the 
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difcsion of oxygen through rubber. Coating such 
connections with paraffine, as is sometimes done, is of 
negligible value, as is shown by the following experi- 
ments. A simple visual demonstration of the divi- 
sion of oxygen may be made by using luminous bac- 
teria as an indicator. It has been shown by Harvey 
and Morrison (1923) ^ that these bacteria will give a 
just perceptible glow when the partial pressure of 
oxygen is only .0053 mm Hg. 

A test tube is completely filled ^vith a dilute sus- 
pension of luminous bacteria and closed with a rub- 
ber dam, care being taken to see that no air bubbles 
are included. The suspension will glow brightly until 
practically all the oxygen has been consumed. The 
light then disappears except in contact with the mem-, 
brane and for a short distance from it. If a suspen- 
sion of the proper concentration has been chosen a 
gradient of brightness is obtained, most brilliant in 
contact with the membrane and fading out toward the 
other end of the tube. The critical worker who de- 
sires a control may use for the purpose a glass-stop- 
pered tube or graduate of the same diameter as the 
experimental tube. This becomes completely dark. 

If it is desired to form a rough estimate of the 
relative amounts of oxygen diffusing through various 
substances, this may be done by comparing the length 

1 Harvey, E. Newton, and Morrison, Thos. P., ‘‘The 
Minimum Concentration of Oxygen for Luminescence by 
Luminous Bacteria,’^ J, Q. P., d, 13, 1923. 


of the luminescent columns, provided that all the tubes 
are filled with a suspension of the same concentration 
and that convection currents are reduced to a mini- 
mum. In a recent experiment, the results shown in 
the table were obtained. The thermostat was kept at 
24.6 ^ .3® C., and top and bottom temperatures of 
the double walled box in which the apparatus was 
set up were recorded by Beckmann thermometers. 
The maximum difference between top and bottom was 
.054° C., and the average difference for the time of 
the experiment was .024° C. It is not believed that 
this difference was sufficient to set up disturbing con- 
vection currents. 

It will be apparent from a glance at the table that 
for detecting the presence of minute quantities of 
oxygen very dilute suspensions are best, while for 
estimating relative quantities, suspensions somewhat 
more concentrated must be used. There is then estab- 
lished a mobile equilibrium, oxygen diffusing in at a 
definite rate, and being consumed at a definite rate, 
the ratio of the two rates determining the length of 
the Inmineseent column. 

The long-continued luminescence nnder kerosene 
and xylol is surprising, as both of these are cytolyz- 
ing agents. On pouring off the oils at the end of the 
sixth hour, those under these two substances were 
found to be somewhat injured, as they did not exhibit 
full briliianee. Small quantities of all the substances 
used were shaken with bacterial suspensions, and all 


Suspension 1 

Suspension 2 

2 hours 6 hours 

3 hours 


Open control 

10 

cm. 

10 

cm. 


10 

cm. 


Glass stoppered control 


(Bark in 45 min.) 


(Dark in 3 hours) 

Wet collodion 

4 

cm. 

4 

cm. 


10 

cm. 


Kerosene - 

4 

cm. 

3 

cm. 

(dim) 

10 

cm. 

(dim) 

Paraffined cork — 

3 

cm. 

3 

cm. 


10 

cm. 


Paraffine oil 

3 

cm. 

3 

cm. 


10 

cm. 


Paraffine (52°) 

3 

cm. 

3 

cm. 


10 

cm. 


White vaseline 

3 

cm. 

3 

cm. 


10 

cm. 


Amber vaseline 

9 

cm. 

2 

cm. 


10 

cm. 


Wet parchment - 

2 

cm. 

2 

cm. 


10 

cm. 


Paraffined parchment 

. 2 

cm. 

2 

cm. 


10 

cm. 


Olive oil 

1.0 

cm. 

1.5 

cm. 

(dim) 

10 

cm. 

(dim) 

Thin lubricating oil 

1.5 

cm. 

1.5 

cm. 


10 

cm. 


Xylol 

1.5 

cm. 

1.5 

cm. 

(dim) 

10 

cm. 

(dim) 

Bubber dam 

.5 

CUL 

.5 

cm. 


4 

cm. 


Paraffined rubber stopper 

Trace 

0 



trace 


Medium motor oil - 

0 


0 



.5 

cm. 


DeEIhotinsky on rubber dam ... — 

0 


0 



0 



BeKhotinsky on cork 

0 


0 



0 



Bried collodion on linen 

0 


0 



trace 



Length of luminescent columns of bacteria under various oils, etc. The tubes used contained 10 cm. of 
the bacterial suspension. 
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were found harmless except olive oil, kerosene and 
xylol, each of which caused a considerable diminution 
of brilliance. Evidently the slight solubility and slow 
diffusion downward of these substances saved the 
bacteria from cytolyzing effects. 

The impermeability or very slight permeability of 
viscous motor oil to oxygen is in agreement with the 
findrng of Kruse (1926 that alkaline' pyrogallate 
solutions under medium motor oils were not percepti- 
bly oxidized after eight weeks, while those covered 
with kerosene and mineral oil were oxidized 30 per 
cent, and less than 6 per cent., respectively. This 
difference Kruse ascribes to the greater viscosity of 
the motor oils. 

It will be noted that of the liquids used the medium 
motor oil is by far the best for exclusion of oxygen. 
Heavy rubber stoppers and thick tubing, i£ time is 
allowed for diffusion out of the oxygen dissolved in 
the surface, will introduce only small errors, the dif- 
fusion of oxygen through rubber as thick as 1 cm. 
being slight. 

Samtiel E. TTtt.t. 

Physiological Labobatoet, 

Peutgeton University 


SPECIAL ARTICLES 
THE PRODUCTION OF MUTATIONS AND 
REARRANGEMENTS OF GENES 
BY X-RAYS 

Mutations and rearrangements of genes have been 
produced by Muller by subjecting Drosophila melano- 
gaster to the action of X-rays.^ Similar experiments 
have since been performed by the writer; and these, 
while not so extensive, are in entire agreement with 
those, of Muller. As a result of X-ray treatment, 
there have been obtained mutations producing visible 
and lethal effects, as well as genetic modifications of 
the frequency of crossing over, and attachments 
between genes of different chromosomes. 

Males of Drosophila melanogaster were exposed to 
X-rays in dosages corresponding approximately to 
those designated by MuUer as T4 and T2, the former 
being about twice the latter. The treated males and 
untreated brothers used as controls were mated to 
untreated females. The fertility of the irradiated 

2 Kruse, T, K., The Relative Efficiency of Several Oils 
for the Exclusion of Oxygen, X Fhar, and Exp, Ther,, 
1^, No. 3, April, 1926, 

1 Muller, H. J., Artificial Transmutation of the 
Gene,>» Science, VoL 66, pp, 84-87 (1927) ; ^‘The Prob- 
lem of Genic Modification,^* Free, Fifth Int, Congress 
of Genetics (iu press) ; ‘^The Effects of X Radiation on 
Genes and CSiJomosomes,** abstracts in Amst, Eeeord, Yol. 
37, p. 174, and Science, Yol. 67, p. 82. 


males and of their offspring was reduced, the 
stronger treatment being the more effective in each 
case. As has been suggested by Muller, sterility 
might be produced in the treated males by mutations 
resulting in dominant lethal genes, and it might be 
produced in the offspring by mutations resulting iu 
dominant genes for sterility. 

The experiment was designed primarily to test the 
effect of the treatment on the X-chromosome. In 
order that the treated and control X-chromosomes 
might be recognized in subsequent generations, the 
males were mated to females that differed from them 
in certain sex-linked genes. Since every daughter 
received a treated or control X, any change in this 
chromosome would be inherited by half her sous and 
would be detected if it produced a visible or lethal 
effect. 

Nine of the thirty-seven females in the T4 series 
and ten of the forty-seven females in the T2 
series were found to have inherited altered X-chromo- 
somes from their fathers. No changes in the X were 
observed in the fifty-six F^ females of the controls. 
(Only the fertile females are included in the reckon- 
ing.) In X^s of the T4 series there were three mutant 
genes (one do m inant, two recessive) producing visible 
effects, and six lethals. In X^s of the T2 series there 
were two genes (both recessive) producing visible 
effects, and eight lethals. Of the non-lethal mutant 
genes, three recessives are allelomorphs of genes al- 
ready known (deltex, furrowed, uneven) ; the others 
seem to be changes in hitherto unknown loci. 

The experiment was not designed to detect muta- 
tions in the autosomes; and such changes resulting 
in recessive genes would, for several reasons, have 
escaped discovery. (One autosomal recessive was 
found in an Fg culture in the control series, but it 
must have been present in heterozygous form in 
either the male or the female of the generation.) 
New autosomal dominants, however, could be recog- 
nized; and three were found, all ia the T2 series. One 
of these (an eye color — ^the only dominant mutant 
eye color known in D, melanogaster) arose in a 
treated male; the two others (probably allelomorphs 
of Star and Hairless, respectively) may have origi- 
nated in either the males or the females of the P^ 
generation. 

In the offspring of the treated fiies there were found 
six translocations in which genes of the second chro- 
mosome behave as if attached to the X; that is, they 
are inherited in sex-linked fashion. In at least some 
of these eases, genes along the entire length of the 
second chromosome behave in this way. The point 
of attachment in the X differs in different eases; 
whether or not the point of attachment in the second 
chromosome differs is not known. The results wotdd 
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seem at first sight to imply attachments between 
entire chromosomes ; but they might also be produced 
by the attachment to one chromosome of a piece of 
another, provided that individuals receiving more or 
less than the normal complement of genes did not 
survive. Tests are being made to decide between 
these alternatives and to discover (if fragmentation 
is involved) which chromosome is broken. 'Three of 
the translocations occurred in the T4 series (where 
such changes could have been detected in seventeen 
eases), and three in the T2 series (where they could, 
have been detected in forty-three eases). None were 
observed in the controls, although here they could 
have been detected in fifty-five eases. It seems 
probable that in the irradiated flies there occurred 
in addition to the translocations observed others in- 
volving genes not followed in the experiment. (No 
genes of the third or fourth chromosome were fol- 
lowed.) 

Eight cases of genetic reduction of crossing over m 
the X-ehromosome were observed; some prevent cross- 
ing over almost entirely, others affect only part of 
the chromosome. Five were in the T4 series and three 
in the T2 series; but this does not represent the total 
frequency of such modifications, since they could have 
been recognized in only twenty-two eases in the 
former and thirteen in the latter. In the controls 
no such changes would have been detected; but it is 
very unlikely that they occurred, for in aU the 
Drosophila work in which X-rays have not been used 
only five genetic modifications affecting crossing over 
in the X-ehromosome have been found. In the pres- 
ent experiment one of the modifiers is associated with 
no other effect, one is associated with a non-lethal 
mutant gene, the others with lethals or translocations. 

The dominant eye-color gene behaves as if it were 
continually mutating in both germ and somatic cells. 
It is not yet certain, however, that the behavior is to 
be ascribed to mutation. 

Apart from this, the new genes (they have all, with 
the exception of one lethal in the T2 series, been 
followed through several generations) seem to behave 
like ordinary mutant genes. It is possible that some 
of the lethals are not due to point-mutations. Six 
of them are associated with crossover modifiers or with 
translocations; and this suggests that the same dis- 
turbance may be responsible for all the effects in 
each ease. There is also a possibility that some of 
the other lethals are due to translocations involving 
genes not followed in the experiment. Nevertheless, 
it is probable that at least some of the lethals are due 
to changes in single genes. One of the lethals ap- 
parently crosses over from the translocated genes with 
which it is associated. And all the non-lethal genes 


behave like point-mutations — some of them are, in 
fact, allelomorphic to, if not identical with, genes 
produced by ordinary mutations. The nature of the 
crossover modifiers has not yet been ascertained. 

A comparison of the mutation rates is best made on 
the basis of the changes in the X-ehromosomes, If we 
include the visible mutants and the lethals, about one 
X-chromosome m fonr mutated in the T4 series, about 
one in five in the T2 series, and none in the controls. 
The figures suggest that a greater effect was produced 
by the stronger treatment (and the same is true of 
the translocations). But the numbers are not large 
enongb to decide whether the effect is proportional 
to the dosage or to some function of it. Moreover, 
it may be that the effect of the stronger treatment 
is relatively underestimated. For there was more 
steiility in the T4 series; and if the frequency of 
mutation was correlated with sterility (quite apart 
from whether sterility was produced by mutations), 
then the individuals in which the greatest number of 
mutations oeenrred were the very ones that could not 
be tested. 

But if the results do not show precisely how the 
mutation rate varies with the strength of the treat- 
ment, they demonstrate the effectiveness of the treat- 
ment itself. There were eight (posmbly ten) mutant 
genes producing visible effects and fourteen lethals in 
the eighty-four treated individuals, and none in the 
fifty-six controls. The results are being subjected to 
further analysis; but the work has gone far enough 
to show that, as in the experiments of Muller, genes 
can be modified and rearranged as a result of treat- 
ment with X-rays. 

The writer desires to thank Dr. L. A. Milkman for 
his cooperation in administering the X-ray treatments- 

AliESAOTEE WuiNSTEra 

Columbia. Univeesity 

A DETERMINATION OF THE NEWTONIAN 
CONSTANT OF GRAVITATION BY A 
STUDY OF THE VIBRATIONS OF A 
TORSION PENDULUM 

CJoKsiDER the result of suspending an enclosed tor- 
sion pendulum, supposed for simplicity to consist only 
of two massive particles m, m at distances b from the 
ari.Q of suspension, in the vicinity of the spherical bob 
of a common pendulum; the latter being symmetri- 
cally placed with respect to the torsion pendulum and 
executing vibrations of amplitude b in a plane parallel 
to m, m. If the two periods are nearly equal, the 
alternate gravitational attractions of the large mass 
upon the two particles m, m will cause the torsion 
pendulum to vibrate about its axis of 
Besides the torsional oscillations there will be forced 
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pendular vibrations; but these may be neglected. 
Let I be the moment of inertia of the torsion pendu- 
lum; k the couple due to damping for unit angular 
velocity; and m. the moment of torsion of the sus- 
pension. Let the displacement ^ of M at time t be 
« = b sin at. Set 


2a = 


k 


E 

I 


Then the differential equation of motion of the torsion 
pendulum is 


( 1 ). 


dr& „ dd 


GMntbl 
= 11 = 


li 


l + y(b-54)® ^ 




rp(b -r5c)= I 




where G is the constant of gravitation. The right 
hand member of (1) may be replaced by the first term 
of its Fourier sine series (suggested by E. P. Adams), 
which it very nearly equals : 


( 2 ) . . . = 

The solution of (1) which satisfies the initial condi- 
tions is 


(S) . . = 


{ (Hi® - q')H + 2ni= + 2 q ^) } ^ 

I e * atysiu(iiH + E^) -!- sin (pt - e) | 


tan £ = 


2ag 

— Q® te® ; 


2jt 

The period of free torsional oscillation T=~; and 

aT = log t], the logarithmic decrement of the torsion 
pendulum for complete swings. 

Suppose that we make the periods equal, so that 
n^ = 0: Then 


B 


+ (et-s)} 

2q JT 

where e = = tan -i — = “j nearly . 

As t-> 00, the amplitude approaches a maximum 

— nearly. Substituting for B its value from 

~aa 

2 jt 1 

(2), ^ = ip j Y ~ 2mb-, and solving for G, 

we find: 


(5) G = 


8 n: b P log 






In the writer’s experiments the torsion pendulum 
was adjusted until its period was 7.4485 sec. That 
of the common pendulum was 7A508 see. M was the 
bob of a Foucault pendiilum, and weighed 5.5x10® 
grams. In one particular experiment b was 38.5 cm., 
1 was 29.7 cm., and log r\ w^as found by an auxiliary 
experiment to be .00603, The only effect of convec- 
tion currents in the torsion pendulum box could have 
been to hasten the approach of the amplitude to 
(which might otherwise be asymptotically ap- 
proached). After about fifty minutes, was 
reached ; and by a set of readings by mirror and scale 
was found to be 3.8x10“^ radians. By (5)' G was 
found to be 6.75 xlO~® C.G.S. units. The average 
of the results of several such experiments was 

G = 6.65X10-8 C.G.S. units. 

(True value G= 6.6576 x 10"®)^ 

Though not as accurate as the refined Cavendish 
method, this experiment is a simple one to perform. 
The writer’s apparatus was assembled in about six 
hours’ time, since he was aided by the presence of a 
large Foucault pendulum. In case no great accuracy 
is desired, the rqethod presents the advantage that it 
is free from errors due to non-periodie convection cur- 
rents, so troublesome in the Cavendish form of the 
experiment. 

T. E. Stern 

Palmer Physical Laboratory, 

Princeton University 

1 C. Y. Boys, Phil. Trans. A, 1895, part 1. 


where ni= = n=-a=; 
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CONTRIBUTIONS OF THE CHEMIST TO 
OUR KNOWLEDGE OF BIOLOGI- 
CAL OXIDATIONS" 

The contributions of the chemist to our knowledge 
of biological oxidations are today of such magnitude 
that they constitute a subdivision of biochemistry* 
A mere enumeration of the problems which have been 
solved would be of little purpose ; on the other hand, 
to speak at length on a few interesting details would 
be evidence of lack of appreciation of the great con- 
tributions which have been made. I shall therefore 
try to point out the methods by which the various 
types of investigation have been carried out rather 
than give great detail concerning any one investiga- 
tion. 

Calorigenic Relationships 

The problem of the oxidation of foodstuffs may be 
considered from the standpoint of the three classes 
of compounds, carbohydrates, fats and proteins. The 
calorigenic relationships were placed on a firm basis 
when it was shown that the same amount of heat was 
produced whether glucose was burned in the body 
or in a bomb calorimeter. Studies in the complicated 
apparatus necessary for direct calorimetry have now 
given way to the analysis of expired air, and for 
most work all the essential data may be obtained by 
indirect calorimetry. 

After it had been shown that 1 gm, of glucose, 1 
gm. of fat and 1 gm. of protein furnish to the animal 
organism 4.2 calories, 9.46 calories and 4.3 calories, 
respectively, it was realized that all the essential data 
required to estimate the diet requirements of an ani- 
mal monism were at hand. These data, however, 
furnished no information concerning the mechanism 
by which glucose, fats and proteins were burned in 
the animal oiganism. 

INTEBM33DIAET MeTABOLISM: 

Despite the large amount of work carried out in the 
field of intermediary metabolism many important 
questions remain unanswered. Embden and Meyer- 
hof have shown that glucose apparently is utilized 
through the decomposition of a hexose phosphate, and 
the work of Hill and Meyerhof is very sugg^tive 
that at least a portion of the lactic acid is burned to 

1 Presented as part of a sympodnin on ^*The Oontribu- 
tions of Other Sciences to Medicine at the aimn al meet- 
ing of the American AseociatiQn for the Advancement of 
Science, Na^ville, December 28, 192T. 
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carbon dioxide and water. This detail of the com- 
bnstion of glucose has not, however, been proved, and 
Lusk has placed an interrogation point after this por- 
tion of the Blll-Mejerhof theory. It is possible that 
other substances are burned in place of lactic acid. 

There is also the question whether glucose can be 
burned by any mechanism in the animal organism 
other than through the course of phosphoric acid 
ester, lactic acid, carbon dioxide. 

Thunberg has shown that succinic acid is readily 
attacked by enzymes in the muscle, and the signifi- 
cance of this observation in relation to the combus- 
tion of sugars, proteins and fats is not clear. 

Other problems relating to the oxidation of glucose 
deal with the phenomenon of antiketogenesis. Is 
sugar necessary for the proper combustion of fat in 
the animal organism? Shaffer and eoworkers and 
others have indicated that it is, and have suggested 
a stoichiometric relationship. On the other hand, it 
has been suggested that ketone bodies are formed 
when the quantity of fat utilized is raised above a 
certain level. If glucose is burned in preference to 
fat the addition of carbohydrate to the diet would re- 
lieve the ketogenesis, but by a different mechanism 
than that suggested by Shaffer. 

Still another problem in the oxidation of glucose 
is the specific d3mamie action of this material. Lusk 
has shown that a plethora of glucose produces an in- 
creased rate of utilization of this sugar, and Wood- 
yatt has shown that continuous injection of glucose 
results in an increased rate of the oxidation of this 
materiaL 

* The combustion of fats is still shrouded with mys- 
tery. The one most important fact in the oxidation 
of fat is the evidence concerning the point of attack 
in a fatty acid; this was shown by Knoop. A long 
chain of carbon atoms terminating in a carboxyl 
group can be burned in the animal organism by the 
successive breaking off. of groups of two carbon 
atoms at a time, but the details of this decomposition 
and the fate of the two carbon atoms is still unknown. 
Meissl and Strohmer, Yoit and Lehmann and Lusk 
have shown that glucose can be converted into fat 
and it seems probable that the combustion of fat <mn 
be utilized for the production of mechanical energy 
in the body, but no one has yet conclusively shown 
that fat can be converted into glucose. The problems 
to be answered in this field are closely bound up with 
the fatty-aeid-eontaining substances of the body, such 
as lecithin, eephalin, fatty-acid esters of cholesterol 
and other substances, some of which are insoluble in 
water, and yet are absorbed through the intestine and 
transported in the blood. 

The combustion of the pn>teins involves the added 
problem of the fate of the nitrogen-containing sub- 


stances. Some of the amino acids in protein can be 
converted into sugar and are probably burned as 
glucose; some apparently can not be converted into 
glucose but follow a separate path. Knoop has sug- 
gested that ketone acids and ammonia nan interact 
with the formation of amino acids through the aid 
of the sulphydryl group of glutathione which func- 
tions as a reducing agent. 

The influence of proteins on cellular activity has 
been investigated for many years. Through the work 
of Yoit, Riibner, Lusk and many others it has been 
shown that the administration of proteins and certain 
of the amino acids results not only in the combustion 
of these substances but also in an increased rate of 
oxidation of other metabolites. This occurs in the 
phlorizinized dog, even though the carbon content of 
the amino acid is quantitatively excreted as glucose. 
The specific dynamic action of proteins is one of the 
most interesting and important phases of oxidation 
in the animal organism. 

Probably the most important problem in the oxida- 
tion of glucose, fats and proteins is the relationship 
of glucose to other carbon compounds. It is hoped 
that the investigation of intermediary metabolism will 
eventually explain tbe conversion of glucose-forming 
substances to sugat and bring into harmony the 
theories concerning the utilization of carbohydrates, 
fats and proteins for the production of heat and 
energy. 

• Pood Accessories 

After it had been shown that a diet should contain 
carbohydrate, fat and protein, it was assumed that 
any normal animal organism would grow to maturity 
and enjoy normal health provided a sufficient num- 
ber of calories of a well-balanced diet was furnished. 
The satisfied feeling which accompanied this conclu- 
sion was rudely jarred about fifteen years ago by the 
discovery of a group of substaaces which were termed 
food accessories, or vitamins, that appeared to be 
essential for the proper growth and maintenance of 
health in the normal animal organism. 

This problem is with us to-day and one receives at 
least an introduction to these substances through the 
columns of the daily newspaper or the popular week- 
lies. I shall not discuss iu detail the influence of the 
vitamins on the oxidation in the animal organism, but 
shall call attention to three substances wbich appear 
to be related, at least in their action, to the so-called 
food accessories. 

Throughout the period during which biological 
oxidations have been investigated each successive dec- 
ade has given its own peculiar contribution to the 
problem, and the inv^tigators who have taken up this 
work in turn have doubtless felt that until some un- 
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suspected door "vvas opened, further progress with the 
problem would be but meager. 

The physicist of 1895 could not visualize the magni- 
tude of the regeneration which would follow the dis- 
covery of radioactivity and the better understanding 
of electromagnetic vibrations. The biochemist in 1895 
did not realize that he would soon look down a long 
avenue through a door which had just been opened 
to permit a partial view of the problems and triumphs 
which were to come. 

During the few years preceding 1895, the attention 
of clinicians was strongly attracted to the striking 
results obtained by feeding the thyroid gland to 
human beings and experimental animals deficient in 
thyroid function, and in December of that year Bau- 
mann published the important discovery that iodine 
was a normal constituent of the thyroid gland. Be- 
cause of the clinical importance of this work it was 
soon followed by a more detailed investigation and in 
a relatively short time Magnus-Levy showed that ad- 
ministration of the thyroid gland increased the rate of 
oxidative processes in the body. I shall not at this 
time outline the isolation of thyroxine and the sub- 
sequent developments in this field. 

About twenty-five years ago through the efforts of 
Abel, Takamine, Aldrich, Lucius, Briining and Flacher, 
the first crystalline compound from a gland of 
internal secretion was isolated, identified and synthe- 
sized and it was soon shown that epinephrin or 
adrenaline affected physiological processes to a marked 
degree. Many years passed, however, before Boothby, 
Marine, Means, Soskin and others showed that in this 
case also at least a portion of the effect is due to a 
change in the rate of oxidation. 

Through the efforts of still a third group of investi- 
gators, Hottinger, Thunberg, Meyerhof, Hopkins, 
Dixon, Tunnidiffe, Voegtlin and others, another agent 
of great significance in biological oxidations was rec- 
ognized and finally isolated, identified and synthe- 
sized, glutathione. 

The isolation and identification of these compounds, 
however, did not mark the completion of the problem. 
The chemical properties and effects of these three 
compounds and related substances will occupy the at- 
tention of investigators for many years. 

The first step necessary was to determine the end 
results brought about by the administration of these 
compounds. Carefnl determinations of the basal 
metabolic rate and of the intake and output of nitro- 
gen, sulfur, calcium, etc., have been made and quanti- 
tative relationships have been dete rmine d concerning 
the effect of thyroxine. 

The influence of adrenaline on blood sugar, carbon 
dioxide output and oxygen consumption has been 
shown, and the influence of glutathione^ on oxidation 


in vitro and on muscle tone has been studied. These 
results deal only with the end products of reactions 
which are irreversible within the animal organism. 
It was recognized that energy had been generated by 
a combination of the oxygen of the air with hydrogen 
and carbon of the food, but the mechanism by which 
thyroxine, adrenaline or glutathione brought about a 
change in the velocity of oxidative processes has re- 
mained up to the present time an unsolved problem. 

The problem is complex and must be approached 
through the efforts of investigators from many dif- 
ferent points of view. The processes influenced by 
these agents take place in a colloidal medium where 
surface tension, phenomena of adsorption, the selec- 
tive action dependent on stereoisomerism — and the 
commanding influence of hydrogen-ion concentration 
affect the mechanism involved. The equilibrium which 
exists is delicately balanced. 

It is obvious that the tissues can not be in a state 
of static equilibrium. Even at rest chemical processes 
are continually occurring and the problem involves 
a kinetic equilibrium which is influenced by innumer- 
able factors. 

Oxidation-Reduction Potentials 

Before the work of van’t Hoff, Arrhenius, Ostwald, 
Sorenson, Clark and others the relations between 
amphoteric substances and hydrogen-ion concentration 
in biological phenomena were not appreciated. The 
early workers in the field of biological oxidations were 
not cognizant of the static and kinetic equilibriums 
which exist between oxidizing and reducing agents and 
the velocity of the reactions associated with life pro- 
cesses. By the use of oxidizing dyes many qualitative 
results were obtained and attempts were made to de- 
termine the intensity of oxidation in tiie animal or- 
ganism, but the actual progress made toward this ob- 
jective was but meager until still another avenue of 
approach for a quantitative study of the oxidation- 
reduction intensity was opened by Clark and co- 
workers. 

This group of investigators has made a great con- 
tribution to our knowledge of oxidation-reduction 
potentials, and now for the first time the investigator 
in oxidation-reduction processes is equipped not only 
with an adequate theory concerning the mechanism 
involved but furthermore with a series of dyes which 
have been studied with precision so that the intensity 
of oxidation of any given solution can be determined 
within narrow limits. 

This painstaking investigation has opened for the 
biochemist of 1927 a wide entrance to a fertile field ; 
before the end is reached biological oxidation will be 
intimaidy linked with simpler by means of a 

fnllar understanding of the physieo-ohemic^ prin- 
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dples involTed. The processes occurrmg in the tissues, 
which are described to-day as enzyme action, will be 
explained in terms of thermodynamics to a degree 
which has been up to the present wholly unattainable. 

The problem of biological oxidation was presented 
by Hopkins in 1926 at the International Congress of 
Physiologists. He reviewed the two theories : activa- 
tion of oxygen suggested by Warburg and others, and 
primary dehydrogenation suggested by Wieland and 
others. The dehydrogenation theory of Wieland was 
favored by the essayist, although it was evident that 
probably a middle ground would eventually afford the 
correct interpretation of the phenomena. 

Clark has shown that the intensity of oxidation or 
reduction of organic dyes is related to the structure 
of the dye and he has proposed a theory of the mech- 
anism of oxidation-reduction processes which is 
broad enough to include the essential features of both 
those of Wieland and of Warburg. This theory ex- 
presses the oxidation and reduction of complex organic 
dyes in the same terms employed to describe the re- 
action involved in the oxidation or reduction of in- 
organic compounds such as ferrous and ferric salts. 
In the words of Clark: 

Oxidation may be regarded as the withdrawal of ^ec- 
trons from a substance with or without the addition of 
oxygen or elements analogous to oxygen or as a with- 
drawal of electrons with or without the withdrawal of 
hydrogen or elements analogous to hydrogen. Eeduction 
is the reverse of oxidation as defined above. 

This definition meets on common ground with the 
definition of an acid and a base given by Lewis : 

A basic substance is one which has a lone pair of elec- 
trons which may be used to complete the stable group 
of another atom, and that an acid substance is one which 
can employ a lone pair from another molecule in com- 
pleting the stable group of one of its own atoms. In 
other words, the basic substance furnishes a pair of elec- 
trons for a chemical bond, the acid substance accepts 
such a pair. 

When the phenomena of biological oxidation are 
inv^tigated with this broad viewpoint, both in re- 
spect td the nature of oxidizing and reducing sub- 
stances as well as acid and basic compounds, the 
nomenclature and the significance of the chemical re- 
actions involved form a continuous pathway from the 
complex field of biological oxidation through to the 
realm of simple water solutions containing only in- 
organic substances. Such a theory has proved ade- 
quate up to the present and, by excluding the ques- 
tion of whether or not hydrogen is added or removed 
during the proe^es of oxidation and reduction, has 
eliminated an unnec^ary and superfluous detail. 


To insist upon the addition or removal of hydrogen 
but complicates the problem. Clark has pointed out 
that because hydrogen is associated with a reductant 
when removed from solution is not evidence that the 
hydrogen is actually a component part of the com- 
pound as it exists in solution. However, the theory 
that the reactions are dependent on the transfer of 
electrons from those substances which can furnish 
electrons, or the acceptance of electrons by compounds 
that can accept them furnishes a viewpoint which 
will satisify the broadest requirements of the problem, 
at least for many years. 

Oxidation Chaeacteristics op Adrenaline and its 
Derivatives 

The beautiful experiments of Gesell on control of 
respiration have been made possible by the develop- 
ment of methods for the determination of the rela- 
tionship between oxygen, the oxidative rate in the 
tissues and the hydrogen-ion concentration in the liv- 
ing animal organism. Means has also reported the 
effect on the circulation of changes in the basal meta- 
bolic rate due to the administration of thyroxine and 
adrenaline. An investigation has been carried out in 
my laboratory, with E. J. Witzemann, which carries 
our knowledge of the chemical reaction involved back 
one step further and has brought to light some chemi- 
cal characteristics of adrenaline and glutathione which 
have been demonstrated in simple buffer solutions. 

Throughout this work it was assumed that the sur- 
face of the platinum electrode indicated the concen- 
tration of electrons from the substances in the solu- 
tion which could be regarded as reducing agents, and 
that the oxidation-reduction potential indicated by 
the platinum was the algebraic sum of the influence 
of available electrons and the effect of the total 
oxidant in the solution. The compounds related to 
adrenaline can be divided into three groups: (1) 
ephedrin, (2) adrenalone, and amino and dimethyl- 
aminoaeetopyrocatechol, (3) adrenaline, the methyl 
and ethyl ethers of adrenaline and the anhydride of 
adrenaline. 

The first problem investigated was whether these 
substances can be reversibly oxidized. It was 
quantitatively shown that ephedrin could be neither 
oxidized nor reduced at a pH 7.4 with any of the 
oxidizing dyes used, with or without the presence 
of molecular oxygen or hydrogen peroxide. Adre- 
nalone and its two derivatives act as reducing agents 
toward dihromophenolindophenol and indigo carmine 
and can be reversibly oxidized j adrenaline and its 
three ether derivatives are all oxidized by dibromo- 
phenoHndophenol, but are not oxidized by indigo car- 
mine. However, when the compounds in Group 3 are 



Apeil 13 , 1928 ] 


SCIENCE 


383 


oxidized, the molecule is so altered that the solution 
does not contain any oxidizing substances. The end 
products of mild oxidation of adrenaline, therefore, 
may be described as irreversible. 

The results of this part of the investigation have 
established certain characteristics of these substances 
which are of the greatest significance: first: the 
velocity of oxidation and the degree of oxidation are 
not determined by the intensity of the oxidizing agent 
used; and, second, before adrenalone and its deriva- 
tives can act as reducing agents some intermediate 
addition complex must be formed which activates the 
compound and permits it to function as a reducing 
agent. 

The first conclusion is clearly shown by the velocity 
of oxidation of adrenalone and its derivatives with 
dibromophenolindophenol, methylene blue and indigo 
carmine. Indigo carmine has an almost specific ef- 
fect on the molecule and the presence* of 5 per cent, 
of one equivalent of indigo carmine markedly in- 
creases the velocity of oxidation with dibromopheno- 
lindophenol. Such a result is contrary to the usual 
velocity of oxidation induced by these dyes. 

When molecular oxygen is passed through a solu- 
tion of adrenalone dissolved in phosphate buffer, pH 
7.4, no oxidation of the adrenalone occurs. If, as as- 
sumed by Wieland, hydrogen is first removed from the 
molecule then adrenalone can not spontaneously act as 
a hydrogen donator in the presence of molecular 
oxygen, or in the terms of Clark we can conclude that 
electrons can not be withdrawn from the adrenalone 
molecular with molecular oxygen. The same stability 
of the molecule is exhibited toward hydrogen peroxide. 
Furthermore, adrenalone does not appreciably affect 
the platinum electrode, which indicates that adrenalone 
can not affect the concentration of electrons in a solu- 
tion at pH 7.4. However, if to such a solution 5 per 
cent of one eqxdvalent of indigo carmine is added, the 
dye is rapidly reduced, and the platinum electrode in- 
dicates a marked reduction potential. If, as well as 
the indigo carmine, molecular oxygen or hydrogen 
peroxide is added there is a cyclic oxidation and re- 
duction of the indigo carmine resulting in the oxida- 
tion of the adrenalone. This effect of adrenalone is 
evidence for the second characteristic which I have 
attributed to this substance and can be explained on 
the assumption that some type of addition compo-und 
is formed between indigo carmine and adrenalone: 
the result of this reaction is the liberation of avail- 
able electrons- 

Two other observations wert made: (1) Indigo 
carmine is reduced by adrenalone even in the presence 
of an excess of hydrogen peroxide. Hydrogen perox- 
ide added to a solution of reduced indigo carmine re- 
sults in the rapid oxidation of the dye, but in the 


presence of adrenalone oxidation of the reduced in- 
digo carmine occurs but slowly. 

(2) The formation of some addition complex be- 
tween adrenalone and the oxidizing dye is indicated 
by the addition to the solution of a compound which 
does not have oxidation-reduction power itself, but 
which inhibits the oxidation of adrenalone by the 
oxidizing dye. Such a substance is tungstic acid. 
If but a small percentage of one equivalent of tungstic 
acid is added to a solution of adrenalone in phosphate 
buffer, pH 7.4, there is no change in hydrogen-ion 
concentration, but the veloeiiy of oxidation with 
dibromophenolindophenol or with indigo carmine is 
reduced almost to zero. It can not be assumed that 
the amount of tungstic acid in the solution caused 
an oxidation of the reduced form of the dye, and the 
reaction is adequately explained by the assumption 
that the formation of an addition complex between 
adrenalone and the dye is prevented by the presence 
of the small amount of tungstic acid. ITo precipitate 
is formed in the solution. 

The effect of oxidizing dyes on adrenalone is similar 
to the effects of oxidizing dyes on other biological 
products. As Oppenheimer points out, nothirg oc- 
curs in these cases except that the hydrogen is taken 
up by the acceptor and then the leuco dye formed 
turns it over to the oxygen. He concludes by saying, 
^‘This is the fact, the explanation is not available.” 

The results which I have outlined indicate that ac- 
tual addition products are formed in the solution. 

The necessity for a consideration of the chemical 
configuration of an oxidizing dye is strikingly shown 
by the influence of dibromophenolindophenol, methy- 
lene blue and indigo carmine on dimethylaminoaceto- 
pyrocatechol. This compound reacts sluggishly with 
dibromophenolindophenol, but if indigo carmine is 
added to the solution the velocity of oxidation is 
markedly increased. The discrepancy reaches its 
TnmriTnfl] proportions when methylene blue is used. 
This dye is not reduced by dimethylaminoacetopyro- 
catechol, but if a small percentage of one equivalent 
of indigo carmine is added to the solution prompt re- 
duction of both dyes occurs. This is evidence that 
the formation of an addition ®}mplex is essential for 
the interaction of this group of compounds with 
oxidizing dyes- 

If addition complexes between adrenalone and 
metabolites can be formed in the animal organism, it 
is possible that this reaction explains in part the 
marked effect of this seri^ of compounds on the 
oxidative proe^ in the animal organism. It there- 
fore became desixable to show that a similar reaction 
occurs with adrenalineu Toward oxidizing dyes ad- 
renaline reads in a manner closely emulating that of 
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adrenaione, eseept that it is entirely stable toward 
indigo carmine. 

Experiments showed, however, that adrenaline does 
not fnnetion as an oxidizing agent after it has been 
partially oxidized with a dye. This was eventually 
shown to be due to the fact that one portion of the 
adrenaline molecule is too unstable to remain unaf- 
fected by the oxidized portion of the molecule. The 
result of the interaction of the two portions of the 
adrenaline molecule is the loss of all oxidizing power 
which can be transferred subsequently to another sub- 
stance, This suggested the possibility of demonstrat- 
ing the cyclic oxidation and reduction of adrenaline, 
provided some substance was present which would 
reduce oxidized adrenaline before one portion of the 
adrenaline molecule reacted with the oxidizing group. 
Adrenalone will serve this purpose. If air is passed 
through a solution of adrenaline the adrenaline is 
oxidized. If air is passed through a solution of 
adrenalone there is no effect. If air is passed through 
a solution of adrenalone containing a small amount of 
adrenaline the adrenalone is oxidized and then, and 
only then, will the molecular oxygen destroy the 
adrenaline. The presence of adrenalone, therefore, 
prevents the adrenaline molecule from reacting with 
itself, and the net result of the reaction is the oxida- 
tion of adrenalone. 

This reaction, however, is not quite so simple. It 
will occur provided a fourth compound is present in 
the solution, but the presence of such a substance is 
essential. Such a compound is present in a solution 
of glucose which has been oxidized with molecular 
oxygen in the presence of alkali and indigo. The 
chemical groups which are necessary are unknown, 
but, in the presence of this compound, molecular 
oxygen will oxidize adrenalone provided adrenaline 
is also present. The results are quantitative and 
striking, and emphasize the necessity for the presence 
of these four substances before this reaction can take 
place. 

This indicates the delicately balanced equilibrium 
which must be present, and further indicates the 
necessity of the foimation of addition products before 
oxidation can occur. 

Oxidation-Rebxjotlok Pooottials OS’ Glutathione 

Still farther evidence concerning the formation of 
addition complexes has been secured by Nord in the 
oxidation of glutathione. In the absence of oxygen 
or sulfur, glutathione and cysteine can not reduce in- 
digo carmine; if, however, oxygen is, admitted to a 
solution <x>htaining cysteine and indigo carmine or if 
a small per^nta^ of one equivalent of sodium disul- 
fide is added io such a solution, prompt i^uction of 
the indigo camine occurs; moreover, the solution is 


capable of reducing further additions of indigo car- 
mine. 

If such a solution is boiled the cysteine or gluta- 
thione present can no longer reduce indigo carmine, 
and finally the actual oxidation-reduction intensity of 
the solution is determined by the ratio of — SH to the 
-SS groups which are present in the solution. These 
results are explained by the formation in the solution 
of thermolabile oxygen or sulfur addition products 
between indigo carmine and cysteine which activate 
both the -SH and -SS groupings. 

These results indicate that the -SS grouping is 
capable of exerting an oxidizing influence, and, al- 
though such power of the -SS grouping is absent in 
a simple phosphate buffer solution, in the presence of 
the oxygen addition product the -SS grouping of 
cystine or oxidized glutathione will oxidize reduced 
indigo or reduced indigo carmine. 

The demonstration that the activity of glutathione 
is dependent on the presence of thermolabile unstable 
addition products containing oxygen and sulfur sug- 
gests that the biological significance of these com- 
pounds depends upon the presence of similar sub- 
stances in the animal organism. Investigation of the 
activity of the -SH and -SS forms of glutathione in 
vivo has shown that the condition in which these sub- 
stances exist depends on the metabolic changes oc- 
curring in the muscles, liver and kidneys. 

The potentiometric investigation of the activity of 
these compounds furnishes a glimpse of that complex, 
ever-changing series of reactions which is occurring 
in vivo and upon which physiological processes are 
dependent. 

Necessity eoe Activation 

The determination of the oxidation-reduction 
potentials of the derivatives of adrenaline is conclusive 
evidence that these substances are not of themselves 
powerful reducing or oxidizing agents and that they 
must be activated by other substances in the tissues 
of the animal organism before they can influence the 
intensity of the oxidation-reduction processes involved. 

Dixon has suggested that the -SH group of cysteine 
dissociates even in a simple phosphate buffer with the 
liberation of hydrogen and the formation of cystine. 
The results reported in this commurdcation indicate 
that before the -SH group can function as a reducing 
agent with sufficient intensity to reduce indigo car- 
mine the sulphydryl grouping must be activated by 
the presence of some type of oxygen addition product. 

These results emphasize the importance, in biologi- 
cal processes of oxidation, of addition complex^ 
which appear to be essential for the functioning of 
at least adrenaline and glutathione. The activating 



April 13, 1928] 


SCIENCE 


385 


influence of oxygen or its chemical equivalent has not 
been appreciated, largely because the experimental 
methods employed have not adequately excluded 
oxygen from the sphere of reaction. With properly 
controlled experimental technic it can be shown that 
oxygen occupies a unique position concerning the 
oxidation-reduction power of cysteine and glutathione. 
This action is not concerned with the oxidizing power 
of oxygen but with the activation of the sulfur atom 
in the presence of thermolabile oxygen addition pro- 
ducts so that the -SS and -SH groups can manifest 
their latent powers of oxidation and reduction. 

Edward C. Kendall 

Mayo Eottndation 


CONTRIBUTIONS OF ANTHRO- 
POLOGY TO MEDICINE" 

In the first number of the American Journal of 
Physical Anthropology for this year, I had occasion 
to point out the intimate and direct relations of an- 
thropology with medicine and to show, briefly, what 
medical men, more particularly the anatomists, have 
done for anthropology. On the present occasion I 
want to call attention, equally briefly, to what anthro- 
pology has done for medicine. 

The subject will, I think, be at once clearer and 
more sympathetic to you when I remind you that 
anthropology, in a large measure, is merely the daugh- 
ter and a continuation of the medical sciences. The 
best and briefest definition of physical anthropology 
that we are able to arrive at to-day is that it is the 
human phylology of the past, the present and the 
future. More in detail it is, first, the science of 
human origin and evolution, or of human phylogeny; 
second, it is the comparative science of the human 
life cycle from its inception to its end or human 
ontogeny ; and third, it is the science of human varia- 
tion. All of which means merely that it is human 
biology, and advanced, comparative, human anatomy, 
physiology, chemistry and even pathology. 

The distinctive feature of anthropology and the 
one that separates it most from the regular medical 
sciences is its comparative nature. It deals not with 
the characters and manifestations of an abstract or 
average human being, as do the medical branches, 
but studies human groups, whether they be age, sex, 
racial, social, occupational or even abnormal groups, 
comparing them with others. As to ^^practical^^ ap- 
plication there is the difference that medicine tries 
essentially to restore the damaged or discard goods, 

1 Presented as part of a symposium on ^^The Contribu- 
tions of Other Sciences to Medicine'* at the annual meet- 
ing of the American Association for the Advancement of 
Science, Kashville, December 28, 1927. 


while anthropology endeavors to find and to show 
the harmful as well as the favorable means for further 
human evolution. Anthropology, with much justice, 
could be called the medicine of human groups. 

Being what it is, it must be quite plain to all of us 
that indirectly or directly the bulk of the research in 
physical anthropology is of more or less value to 
medicine. That medicine does not or can not as yet 
make fuller use of anthropological knowledge is quite 
another matter, related to its similar inabilities in 
respect to biology, physics and even chemistry; it is 
the difficulty of assimilation. It may be said at once, 
however, that medicine is already using many results 
of anthropological research without being always con- 
scious of the source. 

Ijet us approach the concrete facts. Research in 
physical anthropology began materially in the fifties 
of the last century. The register of printed anthropo- 
logieal articles and books since then reaches many 
thousands. 

Taking the card catalogue of these publications in 
my division, I find that over 50 per cent, of the titles 
are direct contributions to comparative human anat- 
omy, physiology or pathology. A few examples may 
elucidate this further. Let us take, quite at random, 
the three items of “skull,” child” and “pelvis,” and 
see the nature of the anthropological studies under 
these heads: 


Skun Children Pelvis 


Anomalies 

Architecture 

Asymmetries 

Capacity 

Capacity vs. sta- 
ture in defec- 
tives 

Deformations 
Development and 
growth of dis- 
tinguished men 
and women 
Evolution 


Abnormalities 
Backward 
Births, multiple, 
etc. 

Brains of defec- 
tive 

Development 
Dimensions 
Infanticide 
Patholop', com- 
parative 

Pulse, respiration, 
temperature 


Age changes 
Anomalies and 
abnormalities 
Anthropological 
differences 
Deformations 
Dimensions 
Evolution in fetus 
and child 
Ossification 
Sexual characters 
Yariation 


Practically every more civilizjed country has already 
one or more periodicals devoted largely or entirely to 
physical anthropology. Let us take the first pi^e or 
two of the index of the oldest of these journals, the 
Bulletin of the Anthropological Society in Paris, and 
we find such items as the^ : 


Abdomen: (racial differ- 
ences in the muscle of) ; 
Acclimatization; 
Accouchement (childbirth), 
among different peoples; 
Achondroplasia; 

Aerocephaly ; 

Acrom^faly; 


Agiaphy; 

Albinism; 

Alcoholism, and dej^pula- 
tion, eriminahi, suicides; 

Algiers — demography, psy- 
chology; 

Alienation, mental, and the 
hrala, etc. 
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A still better illnstration, perhaps, may be fur- 
nished by our own journal of physical anthropology 
(The American Journal of Physical Anthropology, 
Wistar Institute) which I had the privilege of found- 
ing in 1918. Taking the more formal communications 
alone, we have the following record for the first ten 
volumes : 


Bushkoviteh (Y. J.) : An Automatic Apparatus for the 
Measurements of Cranial Capacity. 

Slome (D.) : The Curvature of the Bushman Calvarium. 
Bernstein (Morris) and Eobertson (Sylvan) : Eacial and 
Sexual Differences in Hair Weight. 

Cady (Lee D.) and Francis (Byron P.): The Supra- 
condyloid Process in the Feeble-minded. 


Human Evolu- 

Embryology 

Human 

Heredity 

Comparative hu- 

The character- 

General, 

tion 

Childhood and 

Yariations ; 

Eugenics 

man physiol- 

istics, morpho- 

Historical, 

Early man 

Adolescence 

Eacial: 

Demography 

ogy 

logical, physi- 

Methods, 

Origin of races 

Seniliiy 
Elimination 
General body 
proportions 

Individual parts Abnormal 
and organs Classes 
(External parts, 
internal or- 
gans, brain, 
skeleton, etc.) 

Teeth 

Chemistry 
Pathology 
Teratology 
Primitive sur- 
gery 

ological, etc., 
of the people 
of the V, S. A. 

Instruments. 

(23) 

Per cent. 

(20) 

(75) 

(6) 

(19) 

(6) 

(23) 

ISA 

11,6 

4S,6 

S.S 

11 

SJ 

ISA 

Total: 172 


Another illustration, and one of some interest also 

to the chemists, may be had by reading the titles of 

papers published in the first three numbers of the 

journal just named, of the current year. They are: 

HrdliSka (Alel) : Anthropology and Medicine. 

Manoiloff (E. 0.); Discernment of Human Eaces by 
Blood. 

Poliakowa (Anna T.) : Manoiloff^s ^*Eaee” Eeaction 
and its Application to the Determination of Paternity. 

Suk (Y.): Anthropological and Physiological Observa- 
tions on the Negroes of Natal and Zululand. 

Davenport (C. B.) : Measurement of Men. 

Connolly (C. J.): Eelation of the Orbital Plane to Posi- 
tion of Teeth. 

BSrsch (N. D. M.): Cephalic Index of American-born 
Children of Three Foreign Groups. 

Cu mm i n s (Harold) and Midlo (Charles) : Dermatoglyph- 
ics in Jews. 

McMurrich ( J, Playfair) : The Evolution of the Human 
Foot. 

Morton (D, J.) : Human Origin, 

HrdliSka (AleS) : Anthropology of the American Negro. 

Appleton (Yivia B,): Growth of Chinese Children in 
Hawaii and in China. 

Larsen (Nils Paul) and Godfrey (Lois Stewart) ; Sncral 
Pigment Spots. 

Cameron (John) : Cranial Studies. 

Ingalls (N. W.) : Studies on the Femur. 

Manoiloff (E. 0.) : Blood: Species Eeaction. 

Scammon (E. E.) ; The First Seriatum Study of Human 
Growth. 

Dodge (0. T. J.): Weight of Colored Infants. 

Hrdlieka (Ales) ; Qrmdruped Progression in the Human 
Child. 


IngaUs (N. W.) : Studies ou the Femur in the White and 

the Negro. 

Among the more noteworthy individual contribu- 
tions of anthropology to medicine may be mentioned — 
to select only a few of the older names — ^those of Paul 
Broca and Gustaf Eetzius on the brain; of Manouv- 
rier on brain physiology; of Rudolf Yirchow on de- 
formities of the skull; of Quetelet and Yierordt on 
human proportions; of Galton, Lombroso on human 
heredity, on men of genius and on the defective 
classes; those of Sir Armand Buffer on prehistoric 
pathology, etc., etc. 

Taking the older American anthropologists,^ we see 
Samuel D. Morton, as early as 1850, contributing on 
“the size of the brain in various races and families of 
man”; Joseph Leidy, in his anthropological work, con- 
tributes on acephaly; blood crystals; causes of mon- 
strosities; senile changes in the jaw; reversed vis- 
cera in man, and the anomalies of the human skull. 
J. C. Nott, in 1857, writes on “Acclimatization,” or 
the comparative influence of climate and disease on 
the races of man; Jeffries Wyman, in 1849, publishes 
“Twelve Lectures on Comparative Physiology”; in 
1854r-1862, “Dissections of a Human Fetus, a Chim- 
panzee, a Hottentot” ; in 1864^68, on “Symmetry and 
Homology in Limbs,” and on “Malformations.” 
Henry P. Bowditeh, beginning to publish in 1877, 
gives us valuable papers and memoirs on the growth 
of children; relations between growth and disease, 

^See full bibliographies in HrdliSka, A., Physical 
Anthropology: Its Scope and Aims; its History and 
Present Status iu the H. S. A.’’ 8®, 1919 (Wistar Inst., 
Phiia.). 
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and the physique of women in Massachusetts. Har- 
rison Allen publishes (1867-97) on the effect of the 
bipedal position in man; the Siamese twins (au- 
topsy); edentulous jaws in man; congenital defects 
of the face; hyperostosis of lower jaw; effects of 
cretinism on the nasal chambers, and the effects of 
senility and disease on the teeth. Thomas Dwight, 
Burt G. Wilder, Dudley A. Sargent, the two Spitzkas, 
A. F. Chamberlin, Geo. S. Huntington, F. P. Mall 
left us studies of value on the spine, the appendix 
and viscera, the brain, the embryo, the child, the col- 
lege boy and girl. And this by no means exhausts the 
lists. 

Coming to the still living American anthropologists, 
we find Bean contributing to our knowledge of the 
weight and size of the internal organs, in health and 
disease, and to the relation of man^s build to pathol- 
ogy. Boas has dealt with growth of children, effects 
of hybridism and race mentality. Davenport deals 
with human heredity and the defectives. Hooton has 
published, among other works, on herbivorous and 
carnivorous types of man; on the evolution of the 
human face, and on surgery in ancient Egypt. Terry 
and his associates, and Danforth, are contributing to 
our knowledge of the human hair, bone variation, 
anomalies, and human variation in general. Todd and 
his students have published on age changes in human 
bones (pelvis, scapula), on the femur, on structural 
differences between the white and n^ro. The anthro- 
pologists of the Smithsonian Institution have or axe 
stiU carrying on researches on prehistoric tyephining; 
on physiological and medical observations on the In- 
dians; on tuberculosis in the Indians; on brain weight, 
brain preservation, racial brains ; on the dental arches 
and teeth; on the physical and physiological charac- 
teristics of the adult white Americans; on ear tumors 
and other ear abnormalities in prehistorie Indians, 
etc., etc. 

Taking all this impersonally and from a wider 
angle, we see that anthropology has given medicine, 
and is now giving, three lines of contributions of both 
weight and value. The first of these is the ever-grow- 
ing light on human evolution, and that both in the 
past and at the present; the second comprises the re- 
sults of our studies on human variation ; and the third 
is the furnishing to medicine of normal standards. 

A knowledge of human evolution, past, present and 
with indications for the future, is indispensable to 
medicine if this is to fathom the deep^ causes, and 
the trends, of a large part of human pathology, with 
its differences according to race and type and group. 

Equally indispensable to scientific medicine of the 
future will be a sound knowledge of human variation. 
For this teaches that even under the most ^^ormal’* 
or uncomplicated conditions, everything, in our frame, 


organs, functions, and even the causes of disease, and 
the process of the same, is subject to an important 
range of variation. The medical text-books, your 
anatomies, physiologies and pathologies, deal not 
with the realities as they are, but with ^Vorkable” 
abstracts or gists of these realities. Yet without the 
unders t anding of the normal variation of every fea- 
ture, every process, every manifestation of man, nor- 
mal and abnormal, a true understanding of any part 
of medicine is not possible. 

Here anthropology has been and continues to be a 
veritable handmaid of medicine. It shows that, for 
example, the normal weight of the child, at any age, 
is not just thatj but between so much and so much. 
The normal stature of an adult American male is not 
5 feet 7% inches, but anywhere between, say, 5 feet 
4 inches and 6 feet 3 inches. The normal male pulse 
is not invariably 71.5, but ranges between 66 and 78 
per minute. The normal pelvis, head, any part or 
organ may show as much as 10 to 16 per cent, normal 
variation in size, with a considerable variation in form. 
The “normal” course of lobar pneumonia or any other 
affection is not “just so,” but will oscillate between 
such and such limits. 

The third main service of anthropology to medicine, 
the determination of standards, is connected with the 
preceding. It is self-evident that the medical man to 
judge properly must have normal standards of the 
parts in which he is interested at the time, in the 
particular people with whom he is dealing. And to 
find these standards (or averages), with their Grange 
of normal (non-pathologieal) variation, is the pecu- 
liar function of ^thropological endeavor. A concrete 
example of this may he found in the recently pub- 
lished work, the “Old Americans,”® which brings such 
data on the principal morphological or physiological 
characters of the older white American population. 

The value of anthropology to medicine is much 
better appreciated in the Old World, and even in such 
countries as Japan and China, than it is as yet in 
this country. There is not a first-class medical school 
abroad in which anthropology would not have more or 
less of a part. One of the best examples of this is 
Great Britain. In our own country, more or less 
anthropological mstruetion is given in the medical 
schools of Johns Hopkins, Harvard, University 
of Yirgiiiia, Western Beserve, Washington Univer- 
sity (St. Louis), the University of Chicago and Stan- 
ford; the only regular course with a special lecturer 
in the subject (Professor A. Schultz) being that of 
the Johns Hopkins. 

Many of our medical colleges and graduates, r^ret- 
tably, do not as yet know sufficiently of this source of 

2 Large 8®, 1926, WMams and Wilkins, Baltamore, Hd. 
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Mpful knowledge. Our anthropological journals 
have less subscribers and readers among the medical 
men, even the medical teachers, than they have among, 
for instance, the dentists, and the vast collections of 
both normal and pathological material in our osteo- 
logieai, brain and other collections are not used nearly 
so much as they should be by the medical man and the 
surgeon. All of which is due essentially to a lack of 
mutual contact and understanding. An improvement 
in these conditions is not merely desirable but neces- 
sary, and the anthropologist therefore welcomes the 
occasion of this symposium where he may point out 
some at least of the advantages of medicine and an- 
thropology getting closer together. 

A T.T^s Hbdmcea 

U. S. National Museum 


EDWARD SANDFORD BURGESS 

Be. Edwabd Saijdfoeb BuEOess, for thirty years 
professor and head of the department of biological 
sciences and for a time* acting president of Hunter 
College, New York City, died after a brief illness 
on February twenty-third. He was bom in 1855 at 
little Valley, New York. His father, the Reverend 
Chalon Burgess, B.B., was long the pastor of the 
Presbyterian church at Silver Creek and was one of 
the most scholarly of the elei^ymen of western New 
York. His mother was Emma Johnston, daughter 
of the Reverend Charles Johnston, of Ovid, Seneca 
County. 

Professor Burgess graduated from the State Normal 
School at Fredonia and later in 1879 with high dis- 
tinction from Hamilton College. For two years he 
held a graduate fellowship in Greek, under the 
eminent scholar, Professor Gildersleeve, at Johns 
Hopkins. But because of his ardent love of nature 
and his habit from early boyhood of scientific observa- 
tion, he decided to make the teaching of science his 
life work. In 1899 he received the degree of doctor 
of philosophy at Columbia University. Hamilton 
College, wishing to honor him for his distinguished 
work as a teacher and his contributions to scientific 
research, conferred upon Mm, in 1904, the d^ree of 
doctor of science. 

He was for thirteen years professor of botany in 
the Central High School of Washington, D. C., and, 
duruig the same period, at the Msixtha’s Vineyard 
Summer Institute. He taught also at Johns Hopkins 
(1885) University. In 1895 he was called to the pro- 
fessorship in biological sciences at Hunter College. 
His special spheres of labor were: (1) Botany, 
especially in asters; (2) botanical names, Indian 
names; (3) paleontology, anthropology, evidences of 
human descent. 


Among his published works are the Chautauqua 
Flora (1877) ; botanical descriptions in the Century 
dictionary; the asters of the northern United States 
(in Britton and Brownes ‘^Illustrated Flora” — ^with 
Dr. N. L. Britton (1898)) ; the asters of the southern 
United States (in SmaU’s Southeastern Flora (1903) ) ; 
history of Pre-Clusian botany (1902); species and 
variations of biotian asters (1906) ; essays on Indian 
lore, and poems. His unpublished manuscripts in- 
clude a work on anthropology and research material 
in several fields. 

Dr. Burgess was a member of Phi Beta Kappa; 
the American Association for the Advancement of 
Science; the New York Academy of Sciences; the 
Torrey Botanical Club, of which he was at one time 
the president; American Anthropological Society and 
American Folklore Society. 

Professor Burgess is survived by Mrs. Burgess and 
his sister, Miss Julia Burgess, professor of English 
in the University of Oregon. His brother, Dr. 
Theodore C. Burgess, was for many years professor 
of Latin and Greek at the State Normal School at 
Fredonia and later the president of Bradley Institute, 
Peoria, Illinois. 

At the time of his retirement from the professorsMp 
the following tribute was offered to him : 

A TRIBUTE 

In grateful recognition op thirty years op- dis- 

TINGXnSHED SERVICE TO SCIENCE, TO THE CAUSE OP HIGHER 
EDUCATION, AND IN PARTICULAR TO HUNTER COLLEGE, NEW 

York City, and to the thousands op young women 

WHO HA'VE STUDIED THERE, THIS TRIBUTE IS OFFERED TO 

DOCTOR EDWABD SANDFORD BURGESS 

PROFESSOR AND HEAD OF THE DEPARTMENT OF BIOLOGY 
AND SOME TIME ACTING PRESIDENT. 

An ORGANIZER AND EXECUTIVE OF MAEtKEP ABILITY, A 
GIFTED AND INSPIRING TEACHER, A MODEL OF DEVOTION TO 
DUTY, A MASTER OF HIS SUBJECT AND A THOROUGH SCHOLAR 
IN MANY OTHER FIELDS, A MAN INSPIRED BY THE HIGHEST 
IDEALS A2U) RESPONSIVE TO ALL THE FINER AND NOBLER 
THINGS OF LIFE, BELOVED AND ADMIRED BY HIS PUPILS AND 
ASSOCIATES, HIS SERVICES CAN NOT BE MEASURED, FOR 
THEY HAVE BECOME A PART OF THE LIVES OF ALL WHO 
KNOW HIM. He HAS GIVEN OF HIS BEST, AND A BEST FAR 
ABOVE THE AVERAGE, AND HE ALSO RECEIVES OF THE BEST 
— THE CONSCIOUSNESS OF HIGH SERVICE NOBLY DONE. 

Could all those who have been made better by his 

PRESENCE, INFLUENCE, AND EXAMPLE GIVE ADEQUATE EX- 
PRESSION TO THEIR APPRECIATION, IT WOULD BE AS A, 
FADELESS GARLAND IN WHICH THE LAUREL OF VICTORY IS 
ENTWIN3E3) WITH THE BOSES OF LOVE. 

Theodore E. Hamilton 
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SCIENTIFIC EVENTS 

A NEW EDITION OF WILLARD GIBBS’S 
WORKS AND PROPOSED 
COMMENTARY 

In 1906 the writings of Willard Gibbs were printed 
in a collected edition of two volumes entitled, “The 
Scientific Papers of J. Willard Gibbs.” Volume I 
contained all his papers on thermodynamics, and vol- 
ume II the remainder of his published writings, with 
the exception of the book “Elementary Principles in 
Statistical Mechanics,” which had been published only 
five years earlier and was at that time still available. 
At the present time both volume I of the “Scientific 
Papers” and the volume on “Statistical Mechanics” are 
out of print. 

In connection with a movement started last winter 
to establish at Yale University a memorial in honor of 
Willard Gibbs, provision has been made, through the 
generosity of a donor who prefers to remain anony- 
mous, for a new and complete edition of Willard 
Gibbs’s writings. This will consist of either tw^o or 
three volumes, well printed and bound, and will be 
sold at a very moderate price to encourage a wide dis- 
tribution, It will probably be published during 1928. 

In addition to this reprinting of the original text 
of Gibbs’s works, it is proposed to publish, at some 
later date, a volume or volumes designed to aid the 
reader to bridge the well-recognized gap between 
Gibbs’s theorems on the one hand and the actual ex- 
perimental data of the chemist and physicist on the 
other. This supplementary material, to be written 
by competent authorities in the several fields, would 
aim (a) to explain the philosophical background of 
Gibbs’s method; (b) to amplify the treatment of 
points of special difiSculty; (e) to discuss the evalua- 
tion of Gibbs’s functions in terms of directly mea- 
surable quantities, and (d) to famish a variety of 
illustrative examples from the literature now avail- 
able. Such treatment is most needed in the case of the 
thermodynamic papers, but the plan may be extended 
to cover Gibbs’s writings on other subjects if it seems 
expedient. The financial support of the undertaking 
has been liberally provided for, and suitable honoraria 
will be paid to the authors of the new material. 

The undersigned committee, appointed to study this 
plan, earnestly solicits suggestions and comments from 
all persons interested, especially with respect to any 
or ail of the following questions : 

I. Which of the aims outlined above are the most 
important? 

H. How should the subject-matter be subdivided into 
parts which can be handled by a single apthorf 

III, What persons, irrespective of nationality, are best 
fitted by ability and training to undertake these difiereat 
parts? 


Letters containing suggestions or eriticisnis will be 
welcomed and may be addressed to the Gibbs Com- 
mittee, Sterling Chemistry Laboratory, New Haven, 
Conn. 

JOHX 

William P. G. Swats'^, 

Ralph G. Van Name, Chairman 

Yale Univeesitt 

BARRO COLORADO ISLAND STATION 

Db. Thomas Baeboue, chairman of the executive 
committee of the Institute for Research in Tropical 
America, has made Ms fourth annual report on Barro 
Colorado Island Station. It is a report of encour- 
aging progress in the work and material development 
of the station. 

“Redwood House,” at the end of Armour trail, has 
been built of redwood lumber sent from California in 
order to test this lumber for resistance to termites. 
The new house is now completed and provided with 
everything necessary for a stay of several days. A 
new storeroom 28 feet long and 9 feet wide has also 
been built of redwood. An observation tower 28 feet 
high has been erected on the Mghest point of the 
island. Old trails have been extended and new ones 
laid out. Bridges have been made across some of the 
steepest ravines. 

Among those who have carried on studies at the sta- 
tion during the year may be mentioned Dr. Prank M. 
Chapman, of the American Museum of Natural His- 
tory; Dr. L. A, Eenoyer, head of the department of 
biology of Western State Normal School at Elala- 
mazoo, MicMgan; Dr. Josselyn Van Tyne, of the mu- 
seum of zoology of the University of MicMgan; Dr. 
Alfred 0. Gross, professor of biology at Bowdoin Col- 
lege; Dr. George B. Wisloeki, of the department of 
anatomy of the Johns Hopkins University; Dr. Curt 
P. Richter, of the Johns Hopkins Hospital; Miss Wal- 
burga A. Petersen, of the University of Wisconsin; 
Dr. Howard E. Enders, head of the biology depart- 
ment of Purdue University; Br. Herbert Osborn, di- 
rector of the Ohio Biological Survey; Dr. Thornton 
W. Bmgess, of Springfield, Mass-; Dr. W. E. Hast- 
ings, of the conservation commission of Michigan, and 
Messrs. Ludlow Gfiseom and Maunsell S, Crosby, of 
the Museum of Comparative Zoolcgy. 

During the year a number of technical papers of 
importance have been published by various workers 
embodying the results of work on the Island and 
Isthmus. 

The financial support of the station has continued 
to come from the University of MicMgan, American 
Museum of Natural History, Harvard University, the 
Johns Hopkins University and Missouri Botanical 
Garden; from fees from scientific worker^ and from 
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private sources, notably from Dr. Barbour and Mr. 
Allison Y, Armour. 

The station is in much need of larger financial sup- 
port than it now has. Other institutions like those 
mentioned should make annual subscriptions. Any 
subscribing institution has the privilege of having its 
members given preferential treatment when there are 
more applieants for place than is available. 

Applications for space should be made as far in ad- 
vance as possible to Dr. Thomas Barbour, Museum of 
Comparative Zoology, Cambridge, Mass. Dr. Barbour 
will supply intending workers with all necessary in- 
formation, 

Yernoit Kellogg 

Natioital Eeseaech OoiurciL 

APPROPRIATIONS OF THE GENERAL 
EDUCATION BOARD 

The General Education Board has issued its annual 
report giving an account of its activities during the 
year July 1, 1926, to June 30, 1927. Previous re- 
ports have called attention to the fact that the board 
has decided to transfer its main interest from college 
to university development. At the college level the 
general public, alumni, local communities and denomi- 
national agencies must mainly deal with the financial 
situation. The same can not be said of research and 
teaching at the research level. Men are relatively 
few; facilities are relatively undeveloped; public in- 
terest is still to be aroused. 

In the field of science, exclusive of medical educa- 
tion, appropriations have been made as follows: 

California, Institute of Technology 

The General Education Board has already cooper- 
ated with the California Institute of Technology in 
the development of its facilities for advanced work in 
physics, chemistry and mathematics. The authorities 
now plan further extensions in mathematical physics, 
biophysics and organic chemistry, and around these 
strengthened departments they hope to develop geol- 
ogy and biology, the former already established two 
years ago. The entire program, as now outlined, caEs 
for additional endowment to the extent of $4,000,000. 
In view, however, of the difficulty of procuring per- 
sonnel, the program has been divided into two parts, 
and the institute is now undertaking to raise $2,100,- 
000. Towards this sum, the General Education Board 
appropriated $1,050,000. 

Harvard University 

Harvard University, long eminent in respect to its 
personnel in the physical, biological and mathematical 
sciences, has only recently begun to procure adequate 
facilities for graduate studies. A new laboratory for 


chemistry is now in process of construction; the bio- 
logical laboratories and collections, now scattered, 
need to be brought together in as close proximity as 
possible to other sciences. It is proposed at this time 
to procure funds which will enable the university to 
devote the Jefferson Laboratory to undergraduate 
work and to construct and equip a fireproof building 
to be used for research and graduate instruction. To 
accomplish this improvement in the department of 
physics, the sum of $1,100,000 is required. Towards 
this total, the General Education Board appropriated 
$400,000. 

University of Chicago 

At the time of its foundation, the University of 
Chicago occupied an advanced position in respect to 
the physical and biological sciences. It is still emi- 
nent; but its accommodations remain practically what 
they were thirty years ago. With the exception of 
zoology, none of the physical and biological sciences 
possesses adequate space and equipment for research 
and the training of advanced students. The univer- 
sity has now undertaken to raise $2,790,000, to be ap- 
portioned approximately as follows: botany, $250,- 
000; mathematics, physics and astronomy, $1,600,000; 
chemistry, $940,000. 

Towards the total sum thus required, the General 
Education Board appropriated $1,500,000. 

Yanderhilt University 

A few years ago Yanderbilt University established 
a school of medicine with ideals as exacting as those 
elsewhere in the country. This step rendered impera- 
tive an effort to lift the entire institution to a corre- 
spondmg level. To achieve this end, an initial cam- 
paign was planned, calling for the sum of $4,100,000 
in three distinct portions — ^$1,300,000 to be devoted 
to improving facilities in science, $1,300,000 for im- 
provement of work in the humanities and social sci- 
ences, $1,500,000 for general endowment, the in- 
come to be utilized mainly in graduate work. 

The first step has already been taken, and pledges 
amounting to the requisite sum have been secured. 
Towards the second and third steps the General Edu- 
cation Board has appropriated $900,000. 

ANNUAL MEETING OF THE AMERICAN 
GEOPHYSICAL UNION 

The ninth annnal meetings of the American Geo- 
physical Union and of its sections will be held in 
Washington on April 26 and 27. A joint meeting of 
the sections of meteorology and oceanography will be 
held on both the morning and afternoon of April 26 
and will be devoted to a symposium and discussion on 
interrelations between the sea and the atmosphere and 
the effect of these relations on weather and climate; 
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thfi 15 papers to be presented at this symposium will 
be grouped into (1) problems related to solar radia- 
tion, (2) problems related to surface-water tempera- 
ture and (3) problems related to atmospheric circula- 
tion. The joint meeting of the sections of terrestrial 
magnetism and electricity, seismology and geodesy, to 
be held on the morning of April 26, will be devoted to 
a syunposium and discussion on geophysical methods 
as applied in the study of geological structure; the 
program for the symposium will consist of six papers. 
The section of geodesy will hold a meeting on the 
morning of April 27 to hear reports of progress from 
representatives from Mexico, Canada and the United 
States, to be followed by a symposium on the figure 
of the earth. The section of volcanology will also 
meet on the morning of April 27, the program of 
scientific papers and discussion being devoted largely 
to questions of volcanic activity, the year’s volcano- 
logic publications and volcanologic work of the U. S. 
Geological Survey. The general assembly of the union 
is scheduled for the afternoon of April 27 ; in addition 
to business matters and reports concerned with the 
union’s activities for the year, there will be reports of 
the delegates to the third general assembly of the In- 
ternational Geodetic and Geophysical Union at Prague 
and a general discussion with reference to the pro- 
posed publications of bulletins on geophysical meth- 
ods, instruments, results, etc., under the auspices of 
the division of physical sciences of the ITational Re- 
search Council. 


SCIENTIFIC NOTES AND NEWS 

A CKLEBSATTOisr in honor of the fiftieth anniversary 
of the invention of the dynamo will take place at the 
Franklin Institute, Philadelphia, on April 18, where 
the first tests were made in 1878 by Dr. Elihu Thom- 
son and Professor E. J. Houston. Dr. Thomson and 
Dr. Charles F. Brush, who invented the type of dy- 
namo finally recommended, will be the guests of honor 
and will present papers. 

The Frank Nelson Cole prize of $200 for original 
work in algebra was awarded to Professor L. E. Dick- 
son, of the University of Chicago, at a meeting of the 
American Mathematical Society at Columbia Univer- 
sity on March 7. The prize, which is awarded every 
five years, was established in honor of Frank Nelson 
Cole, who was secretary of the society for twenty-five 
years. 

The University of Dublin will confer the honorary 
degree of D.Sc. on Pr. G. L. Streeter, director of the 
department of embryology, Cam^e Institution of 
Washington, Baltimore, and Professor A. S. Edding- 
ton, Plumian professor of astronomy and experimen- 
tal philosophy in the University of Cambrige. 


Ds. Carl Stuhpf, the distinguished psychologist^ 
celebrates his eightieth birthday on April 21. On that 
occasion a bronze bust of him by Georg Kolbe will be 
unveiled in one of the rooms of the University of 
Berlin. 

De. Adolph Engler, professor of botany in the 
University of Berlin, has been elected an honorary 
member of the Russian Academy of Sciences. 

Dr. Alfred Dexkes, professor of medicine at the 
University of Halle, has been elected a corresponding- 
member of the Royal Society of Medicine, London. 

Dr. Paul Alex a y ddropp, professor of mathematics 
at Moscow, has been elected a corresponding member 
of the Gottingen Scientific Society. 

The gold medal of the British Institution of Mining 
and Metallnigy has been awarded to Sir Alfred Mond, 
“in recognition of his scientific and industrial services 
in the development of the mineral resources and metal- 
lurgical industries of the British Empire.” 

The Frank N. Meyer medal for distinguished ser- 
vice in plant introduction has been presented to H. N. 
Ridley, in recognition of the important part he played 
in establishing plantations of the Para rubber tree in 
the Oriental tropics. The presentation was made by 
the American consul-general on behalf of Mr. David 
Fairchild, president of the American Genetic Asso- 
ciation, to whom the award is entrusted by the stafi? 
of the office of foreign plant introduction of the 
United States Department of Agriculture. 

We learn from Nature that elections to the follow- 
ing offices in the British Chemical Society have been 
made: President, Professor J. F. Thorpe; Treasurer, 
Dr. T. Slater Price; Secretary, Professor T, S. Moore. 
The retiring president, Professor H. Brereton Baker, 
delivered Ms presidential address, entitled “Constitu- 
tion of Liquids: Some New Experiments,” at the an- 
nual general meeting on March 22, 

Dr. Joseph S. Illick, state forester of Pennsyl- 
vania, was elected chairman of the Allegheny section 
of The Society of American Foresters at the annual 
meeting held at Harrisburg. The Allegheny Section 
comprises the states of New Jersey, Delaware, Mary- 
land, West Yirginia and Pennsylvania. 

By the operation of the age limitation law, Edward 
Howe Forbush will retire on April 24 from Ms posi- 
tion as director of the division of ornithology of the 
Massachusetts State Department of Agriculture. EQs 
work will be taken up temporarily by Dr, John B, 
May, who has been his assistant for some years. 

Pboeessoe F. O. Dufour, head of the civil engineer- 
ing department of Lafayette College, has resigned to 
accept a position as engineer in charge of structural 
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work with the United Engineers and Constructors 
Company, of New York and Philadelphia. 

Db. Joseph Francis Merrill, after an official con- 
nection of thirty-five years with the University of 
Utah, thirty years of which time he served as director 
of the school of mines and engineering and professor 
of electrophysies, has accepted the position of com- 
missioner of education of the Church of Jesus Christ 
of Latter-day Saints. 

Dr. James P. Norris, director of the research lab- 
oratory of organic chemistry of the Massachusetts 
Institute of Technology, has undertaken the consult- 
ing editorship of the International Chemical Series, 
published by the McGraw-Hill Book Company. Dr, 
Norris succeeds the late Dr. H. P. Talbot. 

The managers of the Royal Listitution have ap- 
pointed Dr. Alex. Muller, known for his work on 
crystals, to be assistant director of the Davy Faraday 
Research Laboratory. 

According to Nature the appointments made by the 
British secretary of state for the colonies during the 
month of February, in addition to those for the East 
African Agricultural Research Institute, Tanganyika 
Territory, include the following: Dr. H. Scott, ento- 
mologist, Iraq; J. L. Illingworth, curator and agri- 
cultural superintendent, Virgin Islands; C. B. C. 
Handley, assistant agricultural officer, Kenya; Mr, 
H. Marsland, cotton investigator. Agricultural De- 
partment, Tanganyika Territory; R. S. Kyle, veteri- 
nary officer, Tanganyika Territory. 

The annual medical clinic of the State University 
of Iowa College of Medicine will be held at Iowa 
City from April 10 to 11. Dr. Dallas B. Phemister, 
professor of surgery, University of Chicago, will 
give an address, Tuesday evening, April 10, and Dr. 
Louis B. Wilson, Rochester, Minn., will give an ad- 
dress on Wednesday. 

Dr. Harry B. Weiseb, head of the department of 
chemistry of Rice Institute, Houston, Texas, wiU give 
two courses of thirty lectures each in the field of col- 
loid chemistry in the forthcoming summer session at 
Western Reserve University, beginning on June 18. 

Dr. C.-E, a. Winslow, professor of public health 
at Yale University, has been appointed Cutter lec- 
turer on preventive medicine for 1928-29 at Harvard 
University. 

Dr. George Ons Smith, director of the U. S. Geo- 
logical Survey and newly elected president of the 
American Institute of Mining and Metallurgical Engi- 
neeirs, will deliver the commencement day address at 
the Colorado School of Mmes. 


Dr. Thomas Addis, professor of medicine at the 
Stanford University school of medicine, will deliver 
the seventh Harvey Society lecture at the New York 
Academy of Medicine, on Friday evening, April 27. 
His subject will be '^The Renal Lesion in BrighPs 
Disease.” 

Dr. Robert Balk, of New York, addressed the 
Boston Geological Society, on March 23, on ^^Move- 
ments in Rocks.” 

On March 31 Dr. Ralph Linton, of the Field Mu- 
seum of Natural History, Chicago, delivered an ad- 
dress to the Royal Canadian Institute, on the subject 
“Two Years in Madagascar.” 

L. W. Kephart, of the U. S. Department of Agri- 
culture, will address the Philosophical Society of 
Washington, on April 14, on “Plant Hunting through 
East Africa.” 

Dr. W. J. V. OsTERHOUT, of the Rockefeller Insti- 
tute for Medical Research, has sailed for Bermuda, 
to spend three weeks at the biological laboratory. 

Dr. William Beebe, of the New York Zoological 
Society, has returned from a month’s photogi’aphic ex- 
pedition to the Florida Keys. 

R. A. Cushman, assistant custodian of hymenoptera 
at the U. S. National Museum, who went to the Phil- 
ippines last fall to attend to the packing and ship- 
ment of the C. F. Baker collection of insects, which 
had been bequeathed to the museum, returned to 
Washington on March 27. The' collection is now on 
its way to the museum. 

Sir John Russell, director of the Rothamsted Ex- 
perimental Station, will soon leave England to visit 
Australia, where he is going at the invitation of the 
Australian universities to lecture on the applications 
of science to agriculture. 

Dr. j. Brace Chittenden, professor of mathe- 
matics at the Brooklyn Polytechnic Institute, died on 
March 20, aged sixty-four years. 

Dr. Charles H. Viol, director of the radium re- 
search laboratory of the Standard Chemical Company 
of Pittsburgh, died on April 6 at the age of forty-one 
years. 

Sir Aubrey Strahan, formerly director of the Geo- 
logical Survey of Great Britain and the Museum of 
Practical Geology, died at the age of seventy-five on 
March 4. 

Professor Antonio Abetti, director of the Astro- 
physical Observatory of the Royal University of Flor- 
ence from 1894 to 1922, died at his home in Florence 
on February 20, in his eighty-second year. 
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According to an Associated Pr-ess dispatch, Dr. 
Alexander A. Bogdanoff, director of the State Scien- 
tific Institute for Blood Transfusion at Moscow, died 
on April 8. It is reported that his death was caused 
by the effects of a transfusion experiment made on 
himself. 

The colleagues of the late dean of the Stanford Uni- 
versity School of Medicine, Dr. Albion W. Hewlett, 
who died in 1925, have revised his book “Pathological 
Physiology of Internal Diseases — Functional Pathol- 
ogy,” as a memorial. In the foreword the president 
of the university. Dr. Ray Lyman Wilbur, says : “Dr. 
Albion Walter Hewlett, the author of this book, was 
primarily a trained physiologist who developed into a 
skilled practitioner. No one in America was better 
fitted to present the various subjects covered.” 

According to the will of Dr. William Charles Law- 
son Eglin, his collection of books, pamphlets and 
manuscripts relating to science and technology, one of 
the largest and most valuable privately owned collec- 
tions of its kind in this country, will go to the Frank- 
lin Institute. Prior to his death on February 8, Dr. 
Eglin had given much of the collection to the institute, 
of which he was president. 

The Maryland chapter of Sigma Xi was installed 
at the University of Maryland on Friday afternoon, 
March 2, by the national treasurer, Dr. Q-. B. Pegram, 
of Columbia University. There were twenty-three 
charter members. After the installation ceremony 
there was a banquet. In the evening, addresses were 
given by Dr. Pegram and Dr. A. F. Woods, ex-presi- 
dent of the university. The chapter officers are: Dr. 
C. 0. Appleman, dean of the graduate school, presi- 
dent, Dr. E. C. Auehter, vice-president, and Dr. M. M. 
Haring, secretary-treasurer, 

A NEW organization, composed for the present of 
those interested in bacteriology in central California, 
to be known as the Society of Bacteriologists (geo- 
graphically qualified by terms not yet defined), was 
organized in San Francisco on March 27. Dr. J. 
Russell Esty was elected president; Dr. William V. 
Cruess, vice-president; Dr. M* 8. Marshall, secretary- 
treasurer, and Captain V. H. Cornell, M.C., U.S.A., 
and Dr. Harry E. Foster, councillors. Dr. Karl F. 
Meyer, director of the George Williams Hooper Foun- 
dation for Medical Research and professor of bac^ 
teriology of the University of California, addressed 
the meeting, giving his recent observations of research 
work being performed in various eastern institutions. 
At the close of the meeting 78 were definitely enrolled 
in the organization. 

The House Committee on Foreign Affairs on 
March 31 voted a favorable report on a resolution 


to extend invitations to foreign nations to participate 
in the International Congress on Entomology to be 
held in the United States in 1928. 

Next September a meeting of the International 
Illumination Commission, which was formed in 1900 
and includes both gas and electrical interests, is to be 
held in the United States. The objects of the com- 
mission are the study of all subjects bearing on illu- 
mination and the cognate sciences and the establish- 
ment of international agreements in illumination 
matters. There are at present National Illumination 
Committees in Austria, Belgium, France, Germany, 
Great Britain, Holland, Italy, Japan, Switzerland and 
the United States. C. C. Paterson, director of the 
research laboratories of the General Electric Co., Ltd., 
Wembley, was unanimously voted president at the 
Bellagio meeting in September, 1927. 

A NATiONjji agricultural museum and a research in- 
stitute on rural affairs, both planned as centers of 
international interpretation and research, are being 
advocated by Dr. Nicholas Murray Butler, president 
of Columbia University. Dr. Butler estimates that 
$50,000 would be needed to effect a realization of the 
institutions to work cooperatively with the present 
research work at Columbia. 

A GIFT of $180,000 by Eversley Childs, of New 
York, to establish a treatment station for the 33ailder 
cases of leprosy at Cebu, in the Philippine Islands, 
has been announced by General James G. Harbord, 
national chairman of the Leonard Wood memorial 
for the eradication of leprosy. The new station will 
consist of laboratories, a medical center, clinics, wards, 
a pharmacy, a dispensary for out-patients, cottages 
for the stajBf and all necessary equipment. 

New appropriations by the Kentucky legislatoe 
for research, topographic mapping and administra- 
tion for the oncoming biennial budget of the Ken- 
tucky Geological Survey, amounting to $264,000, are 
announced by Dr. Willard Rouse Jillson, state geolo- 
gist. To this amount an additional $30,000 has been 
added from the state highway revenues, making a sum 
of $294,000 of state money available for the vaxio-us 
activities during the coming biennium. Federal map- 
ping funds to match a portion of this will be secured. 

The University of California College of Dentistry 
Alumni Association have announced plans for accumu- 
lating a $50,000 fund, the interest of which will be 
used as a traveling fellowship to carry ‘students of 
dentistry or allied subjects to other countries to study, 
or to bring students of other eoxmtries to California* 

The United States Department of Agriculture has 
organized an eacpedition, under the leadership of Dr. 
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E. W. Brandes, sugar plant specialist, which will use 
an airplane in searcMng the unexplored wilds of 
New Guinea for disease-resistant varieties of sugar 
cane that may prove valuable to the industry in 
Louisiana and other parts of the South. Dr. Brandes 
will sail from San Erancisco April 12, accompanied by 
Dr. Jakob Jesweit, who was formerly chief of sugar- 
plant breeding work in Java and now of the Univer- 
sity of Wageningen, Holland, and Richard K. Peek, 
who will pilot the plane. They will be joined at 
Honolulu by C. E. Pemberton, entomologist of the 
Hawaiian Sugar Plant Association Experiment Sta- 
tion, and proceed to Port Moresby, the base of the ex- 
pedition on the southeast coast of New Guinea. 

Lectures will be given during April and May at 
the New York Botanical Garden on Saturday after- 
noons at 4: 00 P. M. as follows: April 7, ‘^Beauties 
from the Flower Shows,” Kenneth R. Boynton; April 
14, ^^On the Long’s Peak Trail,” Howard H. Cleaves; 
April 21, ^^Gladiolus, Wild and Cultivated,” Dr. For- 
man T. McLean; April 28, ^Tnsects of Shade Trees 
and Ornamentals,” Dr, E. P. Felt; May 5, “Daffodils,” 
B. y. Morrison; May 12, “Farming for Bouquets on 
the Cote d’Axur,” Mrs. Wheeler H. Peekham; May 
19, “How to Study Ferns,” Professor Henry J. Fry, 
and May 26, “Chinese Asters,” Professor Roland H. 
Patch. 

The summer school for engineering teachers which 
was established by the Society for the Promotion of 
Engineering Education in 1927 is to continue its ses- 
sions during the coming summer. Two schools will be 
held: one for teachers of physics and the other for 
teachers of electrical engineering. As in 1927, when 
mechanics was the subject studied, the purpose will be 
to study the principles and methods of teaching rather 
than to review actual content of subject-matter. The 
session on the teaching of physics will be held at the 
Massachusetts Institute of Technology, under the di- 
rectorship of Dr, S. W. Stratton, president of the 
institute. The session on electrical engineering will 
be held at Pittsburgh, under the joint auspices of the 
University of Pittsburgh and the Westinghouse Elec- 
tric and Manufacturing Company. Dr. F. L. Bishop, 
of the University of Pittsburgh, secretary of the So- 
ciety for the Promotion of Engineering Education, 
and Professor Charles F. Scott, of Yale University, 
chairman of the society’s board of investigation and 
coordination, will serve as codirectors of the Pitts- 
burgh session of the school. Professor H. P. Ham- 
mond, associate director of the society’s investigation 
of engineering education, is in general charge of the 
school. Both sessions will be of three weeks’ duration 
and will begin shortly after July 4. 


The Rockefeller Foundation has taken action con- 
verting its previously made pledge to an appropria- 
tion of $312,500 for the support of fellowships in 
physics, chemistry and mathematics by the National 
Research Council during the years 1928 to 1930, in- 
clusive, at the rate of $125,000 a year for 1928 and 
1929, and $62,500 for the year 1930. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Dartmouth College will receive about $1,500,000 
from the estate of the late Edwin Webster Sanborn. 

Philip S. Biegler, professor of electrical engineer- 
ing at the University of Southern California, has been 
appointed acting dean of the college of engineering 
just created at that institution. 

Professor Lester S. Grant, dean of the faculty 
and professor of mining engineering at the Colorado 
School of Mines, has resigned. 

Professor A. I. Kendall has left the medical 
school of Washington University to become research 
professor of bacteriology at Northwestern University. 

Dr. Clarence Errol Fbrree, of Bryn Mawr Col- 
lege, has been appointed resident lecturer at Wilmer 
Institute at the Hopkins Medical School and director 
of the research laboratory in physiological optics. 

Dr. Erich Brbnnecke, of the Geodetic Institute in 
Potsdam, has been called to the professorship of ge- 
odesy at the Berlin Institute of Technology. 


DISCUSSION AND CORRESPONDENCE 

THE AURORA OF MARCH 28, 1928 

The peculiar combination of an aurora with a 
lunar halo as visible in Cambridge on the night of 
March 28 is such an unusual occurrence that the event 
seems deserving of more than passing mention. 

The lunar halo first attracted my attention about 11 
P. M., Eastern Standard Time. A few minutes later 
the halo bore a fringe strikingly suggestive of a solar 
corona. By 11 : 30 a well-defined auroral fan was cen- 
tered at a point on the horizon directly under the moon 
(at first quarter) with a streamer extending from the 
horizon directly past the moon and vertically upward. 
Oblique streamers arranged themselves approximately 
symmetrically about this line. One of these passed 
above Capella and at 11 : 50 P. M. extended across 
Polaris, .and between Vega and Hercules to the eastern 
horizon. 

A similar brilliant streamer mounting from the 
auroral center extended southward, passing Procyon 
and Regulus in Leo. These two streamers crossed the 
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lunar halo very nearly on the same circle of altitude 
as the" moon and the crossing points were marked by 
exceptionally brilliant patches of auroral light. The 
outstanding feature of the phenomenon was the exis- 
tence of horizontal streamers extending several degrees 
through the patches and diverted away from the moon 
as an apparent radiant point. These horizontal 
streamers with an apparent radiant at the center of 
the halo made angles of 20°«-30° with the long auroral 
streamers but gave every appearance of a true auroral 
effect. The distance of one of the bright patches from 
the moon was observed with a sextant and found to 
be 25°, thus fixing the radius of the lunar halo. The 
large halo vanished at 11 : 60 P. M., whereupon a 
smaller ring of 4° radius appeared about the moon. 
This in turn vanished at midnight. At 12 : 10 A. M. 
the large 25° halo returned for about five minutes and 
at 12 : 20 A, M. a symmetrical cross with horizontal 
and vertical beams appeared across the moon^s disk. 
Shox'tly after 1 A. M. a light cirrus stratus had devel- 
oped and the aurora faded. The temperature was 
30° F. There had been a fall of 33° F. since the day 
previous. 

The combination of the optical effects in an all but 
invisible cirrus stratus with a true auroral glow gave 
a suggestion of the problem encountered in a study of 
the solar corona, where we may very well have light 
from electrical excitation mixed with an optical corona 
formed from minute particles comprising a circulating 
circumsolar cloud. 

The effect of the auroral streamers at presumably 
an altitude of four or five hundred miles, combined 
with optical phenomena in a layer of cirrus at an 
altitude of four or five miles gives one food for 
thought. 

On examining our sunspot photograms the following 
day a spot of marked intensity passed within 5° of 
the sun-earth line on midnight, Eastern Standard 
Time, March 28-29. The field strength of WBBM as 
measured on the automatic radio recorder 9-10 P. M., 
March 28, was exceptionally low and the static heavy. ^ 

H. T. Stetsok 

Astronomical Laboratory, 

Harvard University 

"WASHBOARD” OR "CORDUROY” EFFECT 

DUE TO THE TRAVEL OF AUTOMOBILES 
OVER DIRT AND GRAVELED ROADS 

Several articles have appeared in Science^ dealing 

iDodd, L. E., ^ Washboard^ or * Corduroy’ Effect due 

to the Travel of Automobiles oyer Dirt Roads,” Science, 
September 2, 1927, 214-16. 

Buckmick, Christian A., ” ^Washboard’ or ^Corduroy’ 
Effect due to the Travel of Automobiles over Dirt 
Roads,” Science, November 18, 1927, 481'-82. 


with the subject of washboarding of highways and 
there are some confirmations and some new ideas I 
would like to present. 

In regard to the washboards themselves, the term is 
in common use in the Pacific Northwest where prac- 
tically every graveled road is inflicted with them. In 
the semiarid regions, during the drier seasons, these 
corrugations develop to considerable size and the 
maintenance of roads is a very difficult problem. 
No sooner is a newly graveled road opened to traffic 
than the washboards develop and there they stay, in- 
creasing in size until the grading crew removes them, 
temporarily. 

It should be noted that it is the high-speed traffic 
that causes the washboarding. Horse-drawn vehicles 
do not develop these road-waves, nor do heavy trucks, 
which pound a road into many spring-breaking chuck- 
holes. It is the pleasure car with its pneumatic tires 
and high rate of speed that appears to do the damage. 
Tires with new treads can throw loose pieces of road 
metal with considerable violence, in fact the writer was 
recently in a car which had its windshield broken by a 
passing car throwing a small pebble. 

Loose gravel does not appear to develop washboard- 
ing until a portion of the surface has become hard 
enough to wave. This is of importance in road main- 
tenance, for dirt binders are frequently added to pack 
the crushed rock, and thus automatically increase 
the liability of washboarding. 

The writer was employed by the Washington State 
Highway for some time. Washboarding was an im- 
portant maintenance problem, in fact one of the big- 
gest. The opinion was reached that when the rear 
wheels of the car hit a small bump they begin vibrat- 
ing. The resultant spin of the wheels while they 
are in the air digs out small depressions when they 
hit, and the corrugations grow in the line of 
travel with each succeeding car. On roads covered 
with loose gravel, an experienced driver can fre- 
quently find relief by driving a few inches to one side 
of the well-packed rut and thus escape part of the 
vicious, neck-breaking vibrations. However, he sim- 
ply widens the washboarding and soon they extend 
across the road. 

With this idea in mind, the following experiment 
was performed on a newly graded and graveled road 
between Yakima and Ellensbuxg, Washington, under 
the direction of Max L. Mook, District Engineer for 
the state highway department. The road grade had 
been allowed to settle for a year, then dragged and 
graded and treated with fine crushed basaltic rock to 
which a small amount of dirt binder had been added. 
The road was opened in perfect condition* The in- 
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spection party stationed themselves on either side of 
a fill with the level of their eyes at the road grade, and 
a three-foTirths-inch rope was stretched across the 
grade. As the ears hit the rope, the rear wheels were 
set into vibrations which continued for some distance, 
and each time the wheels hit the road grade they were 
observed to throw small amounts of gravel. Within a 
short time a beautiful set of washboards extended 
away from the rope but on the approach side little or 
no corrugations were observed. It might be added 
that in two weeks’ time the road was so badly wash- 
boarded that it was necessary to put on a grading 
crew to resurface the road. 

In this semiarid country, the driver’s chief object 
is to get over the road just as quickly as the uniformed 
motorcycle patrol will allow him. Washboards will 
develop. It is hoped that road oil, used to reduce the 
dust menace, will alleviate the damage somewhat. 
Even the widely praised black-top or bithulitic pave- 
ments washboard in hot weather. It appears that the 
solution is to be found in either leaving the car at 
home, or in paving with concrete. 

Bay C. Treashee 

Livingston, Montana 

Eollowing the discussion and correspondence on 
the “Washboarding” or corduroy effect on roads 
traveled by automobiles by L. E. Dodd and Chris- 
tian A. Buckmick in the issues of September 2 and 
November 18, I have a version to contribute. Mr. 
Dodd’s physics is beyond dispute, but my addition is 
to the road scraper theory. I have seen this sort of 
ripple on tar and macadam roads. Scrapers are not 
used on the surfaces of these, although they may be 
used in leveling the work before the hard surface is 
put on, and any initial roughness may be imparted up 
to the surface. Again, in leveling off the surface of 
macadam a straight edge board is often used, a man 
on each end pushing it along, but any waviness here 
would be very minute. 

Last summer I was returning by motor from a trip 
into the Province of Quebec. All the crushed rock 
and gravel surface roads between the St. Lawrence 
Biver and the New England line are very ‘ Vash- 
boardy,” Canada has some very good roads and some 
very poor ones, concrete and macadam in proportion 
to the size of the country with the United States, but 
in this eastern township’s part of Quebec the main 
route north from New England is not yet aU hard 
surface across the line, although roads are very good. 
You see a great many more horses belonging to the 
farmers, perhaps one Eord to each farm and a lot 
of auto tourist cars. 

Having crossed back down into Vermont where the 
macadam began again, I was driving along, when 


there turned into the highway ahead of me a team of 
horses drawing a load of hay. It was a warm day, 
and as is the case when macadam becomes soft with 
the heat of the day, the heels of a man’s shoe or the 
shoes on the horses sank into the tar slightly, leaving 
a small mark or hole. A team of horses, walking 
along a road as I could watch these walking, leave 
their hoof prints at regular spaces. As I drove along 
behind, before passing, I noticed how evenly, and, 
as near as I could judge by eye, this spacing was 
the same as the wave-lengths of the washhoarding. 
After a team has gone along like this, the automobiles, 
coming along afterward, will pick up the little loose 
bits of tar dug up by the calks of the shoes, and by 
the friction, suction and so forth of the tire treads, 
hollow out the depression more and more. 

The large number of these roads in Canada, as it 
may be in the West, corresponded, I thought, with 
the greater number of horses still there.. I should 
say there were fifty per cent, more horses than in 
New England and New York, where farming is in 
many places on the decline. 

The reason why the concrete roads do not wash- 
board is because they have too hard a surface for the 
horses’ iron to indent. Because, even though the 
concrete is so much harder, if there were any initial 
unsmoothness in the construction, either in using a 
scraper in the leveling of the bed above the subbase 
or in smoothing off the newly poured cement, in time, 
heavy automobile or truck tires would cause this 
effect. Often you do see a certain slight roughness 
in a concrete road (I mean aside from the cracking), 
which has come there by the hand smoothing of the 
men pushing the smoothing board over it, and a slight 
vibration results, but this never enlarges to the com- 
mon washboard size. 

Eldwoou Wilson 

CAMBRmGE, Mass. 

A NOTE ON OVARIAN SECRETION AND 
CANCER 

In an article published in the issue of Science, 
for December 16, 1927, 1 gave a short preliminary re- 
port of work done upon the effect of ovarian secre- 
tions on the incidence of mammary cancer in a stock 
of dilute brown mice. One of the primary objects of 
the paper was to report the successful feminization of 
castrated males, by means of ovarian transplants, to 
the extent that they developed, spontaneously, mam- 
mary tumors; a thing which thousands of unoperated 
male mice of this stock have not done. 

In Science of January 27, 1928, Dr. Leo Loeb calls 
me to task for not quoting him exhaustively in my 
bibliography and lists two ^^extensive” reports of his 
which I did not mention, thus creating in his opinion, 
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an ‘‘erroneous impression as to the development of 
our knowledge of this problem.” 

In a brief report such as mine, it is obvious that 
an extended bibliography would have been out of 
place. It seemed, moreover, advisable not to make 
any further reference to Dr. Loeb’s work because of 
the following facts : 

(a) The mixed stocks used in his experiments were 
raised outside of his own laboratory and their ages 
were only approximately recorded, while the mice 
which I used have been inbred brother to sister under 
constant observation since 1909, the exact date of 
birth of each animal being recorded. 

(b) Loeb’s youngest class of spayed animals was 
three to six months old at castration; they may or 
may not have been bred previous to this. He makes 
no statement regarding this point, whereas my female 
mice were all castrated within the 28 to 35-day period 
and were virgins. 

(e) In his total of 133 castrated animals, 98 were 
non-tumorous, while 35, or 26.3 per cent,, were tumor- 
ous. These findings he considers significantly different 
from his 63 non-breeding animals (virgins), 44 of 
which were non-tumorous and 19, or 30.1 per cent., of 
which were tumorous. It seems that should a prob- 
able error be applied to these figures, there would be 
no significant difference between them. This fact is 
shown more conclusively if the totals for my experi- 
ment, shown below, are compared with his, mentioned 
above. 

Virgin females, 207 j Cancerous 20, or 9.6 per cent.; 
Non -cancerous 187. 

Spayed females, 210; Cancerous 21, or 10 per cent.; 
Non-caneerou® 189. 

This provides clear evidence that his statement 
“prevention of breeding has some influence on the 
cancer incidence in mice but to a much less extent 
than castration” is entirely unconfirmed by experi- 
ments mo 2 ;e than twice as extensive as were Ms. 

(d) In that part of his experiment in which he at- 
tempted to “feminize” castrated males by implanting 
ovaries, he used a grand total of 19 animals, none of 
which developed mammary tumors. 

In my experiment 210 animals were used for opera- 
tion and four developed mammary tumors.^ 

This in turn provides clear evidence that Ms con- 
clusion that the “transplanted ovaries are probably 
not able to call forth rhythmic growth changes in the 
mammary gland . . . and consequently cancer is 
not induced in such animals as the result of the ex- 
perimental procedure” is totally contrary to the fact 

1 Since my paper was published, seven additional males 
in this experiment have developed mammary tumors and 
many of the animals are yet alive. 


obtained in a series more than ten times as extensive 
as his own. 

Without the positive evidence that it is possible to 
cause mammary tumors by transplanting ovaries to 
the bodies of castrated males, the statement that 
ovarian hormones are one of the factors in the eti- 
ology of mammary cancer seems to lack final confirma- 
tion. Such proof was not provided by Loeb’s work. 

In view of these facts, it still seems that it would 
have been better had Dr. Loeb not forced a consider- 
ation of the earlier papers to wMeh he referred. 

WiLLUM S. Murray 

Laboratory op Mammal Gexetics, 

University op Michigan 

ON A RELATION OF THE SUN’S ACTIVITY 
TO SOME BIOLOGICAL FACTORS 

The relation between the activity of the sun and 
different physical and biological factors on the earth 
can be illustrated by the following curves. The curve 
S gives the number of sun spots as a measure of the 
sun’s activity (Wolf), Curve L^ gives the relative 



numbers of births, Lg — deaths and Lg — ^marriages for 
Leningrad and the curves Rg, Rg give the same 
numbers for all the territory of Russia. In all cases 
there are given means for ten years. It would be of 
interest to find the same relations for other countries. 

G. L POKROWSKI 

Physical Institute op the School 
op Technology, Moscow 

THE SHARP RATTLING IN STEAM-PIPES 

When the water in a eryophorus is at a tempera- 
ture somewhat above freezing, it is possible to trap 
bubbles of water vapor in the liquid column by hold- 
ing the eryophorus horizontally. Under the proper 
conditions of pressure due to motion of the liqnid 
column, the bubble of water vapor will mddenly con- 
dense, causing the water surfaces of the bubble to 
come together with a sharp click. 
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This observation is at once applicable to the steam 
in radiator pipes. Most text-books in physics give the 
following explanation: ‘^The sharp rattling noise in 
steam pipes is due to the water hammer. A colnmn 
of condensed water is driven along the pipe by the 
steam, the cooler steam ahead of the colnmn con- 
denses, and the colnmn of water hammers against the 
end of the pipe or against a stationary body of water 
in the pipe.” This description of the phenomenon 
is correct as far as it goes, bnt it fails to emphasize 
the fact that for the sharp clicks the whole mass of 
water vapor between the two snrfaces of water (that 
is, the bnbble) condenses into water instantaneously. 

The observations npon the babbles in the cryophorns 
were made by my assistant, Mr. Lee Fnllmer, who 
also differentiated the sharp clicks in the steam-pipes 
from the dnller thnd of the water hammer. 

R. C. Colwell 

West Virginia University 

SCIENTIFIC OBSCURITY 

Since it has been my lot for many years to earn 
my living by translating scientific literatnre into the 
vnlgar tongne, I have often wondered why the writ- 
ers made it snch hard work to read the original 
language. 

If the difidcnlty were dne to the profundity of the 
thought or complexity of the reasoning, then it could 
not be avoided. But I have found that important 
papers by the deepest thinkers were apt to be easier 
to follow than those by minor men dealing with com- 
paratively trivial topics. 

Nor does the cause of the obscurity lie, as is com- 
monly said, in the use of technical terms. The sports 
section or fashion page of a newspaper has as 
specialized a vocabulary as a scientific paper. Many 
scientists do indeed employ technical language un- 
necessarily in writing for the outside public, but even 
where the words are all familiar the meaning may still 
be obscure. 

I have come to the conclusion that the chief reason 
why scientific literature offers such high resistance to 
reading is the use of the alternating current instead 
of the direct in conveying the thought. The writer 
interposes a negative every few words that reverses 
the meaning of the sentence. This keeps the reader 
on the jump. 

The asymptotic ideal toward which scientific writing 
tends is a sentence structure something like this : 

The present writer is indisposed to deny that he is \m- 
convineed of the necessity of refusing to accept the in- 
frequency of negative reactions as a not insuperable 
argument in disproof of the theory. 

Such sentences may be quite logical and free from 


technical terms. They can be disentangled in time 
and when straightened out the meaning may turn out 
to be something simpler than it sounds. But they 
are constructed like the Chinese boxes, when you get 
one opened you come on to another. The process of 
extracting the meaning is like the simplification of a 
complicated algebraic equation, and in extricating the 
internested parentheses you are likely to come out with 
the plus and minus signs mixed. 

In conclusion, the present writer is indisposed to 
deny that he put the wrong title at the top of the let- 
ter. It should be, not “Scientific Obscurity” but “Un- 
scientific Obscurity in Writing on Scientific Subjects.” 

Edwin E. Slosson 

Science Service, 

Washington, D. 0. 


SCIENTIFIC BOOKS 

Birds of the Pacific States. By Ralph Hofemann. 
Boston, Houghton Mifflin Co., xix-f 1-353 pp., with 
10 color plates, and over 200 black and white illus- 
trations, by Major Allan Brooks. 1927. 

The diversity of native animal and plant life in the 
Pacific states has long been a source of attraction for 
students of biology, but beginning acquaintance with 
the fauna and flora has heretofore been hampered 
by the lack of suitable manuals. This need is now in 
process of being satisfied, as during the past three 
years there have appeared four important keys which 
will help to unlock the doors leading to accurate 
Imowledge of the western biota. Jepson's “Manual of 
the Flowering Plants of California” is the first state- 
wide botanical key for California; Essig^s “Insects of 
western North America” is the very first comprehen- 
sive western volume in entomology; Johnson and 
Snook's “Seashore Animals of the Pacific Coast” is 
the pioneer volume in the popularizing of western 
marine biology; and Hoffmann's “Birds of the Pacific 
States,” while preceded by other volumes dealing with 
birds, easily stands premier as a manual for field 
ornithology in the west. 

Most bird students are interested in the living bird, 
and in the early stages of their interest they are con- 
cerned chiefly with the problem of identification in the 
field. Despite this obvious fact, a majority of the 
bird books heretofore issued have ignored or given but 
minor attention to this phase of the subject. Mr. 
Hoffmann was, and fetill is, a pioneer in the produc- 
tion of workable field manuals. In 1904 there ap- 
peared his “Guide to the Birds of New England and 
eastern New York” which dealt mth “over two hun- 
dred and fifty species with particular reference to 
their appearance in the field.” For the novice this 
volume is still the best field book of birds for the area 
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indicated. The present contribution treats of more 
than four hundred western species from the standpoint 
of their field appearance and behavior. 

‘'Birds of the Pacific States” is a compact volume 
(one and one-eighth by five and three-eighths by seven 
and five-eighths inches) substantially bound in green 
buckram, and hence suited for actual field use. The 
style is terse, an element of the contract which pro- 
duced a volume useful from Vancouver Island to San 
Diego and from the Pacific Ocean to the Great Basin. 
The appearance, voice and movements of the bird, its 
habitat preference and the ways in which it may be 
differentiated from other species of similar appear- 
ance constitute the principal parts of the text of the 
species chapters. The plumage, geographic range'and 
nesting habits are set forth briefiy, following the 
paragraphs dealing with identification. The species is 
(with one or two exceptions) the unit of considera- 
tion j subspecies are listed with their respective ranges 
but without reference to their characters. The book 
follows the “new” or revised classification and se- 
quence which will be used in the forthcoming Fourth 
Edition of the American Ornithologists' Union check- 
list and which American bird students will soon be 
forced to learn. 

The illustrations merit special mention. All are 
by Allan Brooks and all are new. There are ten 
plates in color, showing in all forty-seven species. In 
several instances both males and females are figured. 
The plates are not quite right in this impression; 
either the etching or inking is slightly in error, giving 
too much red in several figures, a fault which can be 
-corrected in future printings. The black-and-white 
illustrations axe from pen-and-ink sketches, a medium 
seldom used heretofore by Brooks, but one which he 
has handled exceedingly well. Differences in color are 
indicated by different types of line treatment so that 
the student obtains a very good idea of the distribu- 
tion of color masses on the bird. Here again some 
of the figures are of groups of two or three species 
or exhibit differences in plumage due to sex or season 
so that, in all, upwards of 60 per cent, of the species 
are shown either in color or line. The reviewer is of 
the impression that, in general, black and white illus- 
trations are better than color for the beginning stu- 
dent, although the novice will probably believe the 
contrary to be true. The element of conservation in 
identification is involved here, an item which also is 
•stressed by our author. 

Among the thousands of items of record in the 
volume under discussion a few — a very few — catch 
the eye as errors or omissions. The iris of the barn 
owl is dark, not yellow (p. 161), the pileated wood- 
pecker resides in the Coast Ranges from Lake and 
Mendocino counties northward as well as in the Sierra 
Nevada (p, 19S), the breeding range of the robin 


scarcely includes the Sierran foothills (p. 259) but 
begins with the yellow pine forest; it also nests at 
various places in the Coast Ranges and locally in the 
lowlands of California. The eeologic preferences of 
certain species are even more restricted than indicated. 
The Bell sparrow (p. 326) is a bird of the greasewood 
{Adenostoma) chaparral, the rufous-crowned spar- 
row (p. 327) chiefly of the “old-man” sage (Adeno- 
stoma calif arnica). It would have been helpful to 
indicate (for the beginner) the meaning of the few 
abbreviations used, and dimensions for nests and eggs 
would have aided in field identification of accessories. 

This volume is built upon the principle that the 
habits of birds are, in general, so stable that we can 
predict their behavior and can use behavior as a 
means of field identification. This point, although 
well known to critical teachers of ornithology, has 
not found adequate expression heretofore in field 
manuals. The habits of birds are specific characters 
no less than the details of skeletal structure, soft parts 
and feather architecture. Mr. Hoffmann has written 
his book largely upon this basis and has produced a 
“comparative field ornithology” or a “manual of com- 
parative befhavior of birds” which we can rank with 
our manuals of comparative anatomy. 

The quality of the present volume rests, among 
other things, upon the author's energetic field work; 
during his seven years of residence on the Pacific 
coast he has succeeded in observing alive upwards of 
95 per cent, of the species described. First-hand 
impressions, written on the spot, and, with many 
species, tested by repeated contact, are the firm foun- 
dation on which this outstanding manual is con- 
structed. 

Tracy I. Stoker 

University of California. 

Texthooh of Comparative Physiology, By Charles 

Garner Rooers. McGraw-HiU Co., K Y., 1927. 

Rogers' book on comparative physiology of animals 
is the most comprehensive discussion in this neglected 
field that has yet appeared in a single volume in the 
English language. Emphasis in recent years on the 
teaching of physiology under pressure for direct train- 
ing in subject-matter for immediate practical applica- 
tion in the arts of medicine and of agriculture has 
led to the extreme development of human and mam- 
malian physiology to the exclusion of that degree of 
comparative training which we accept without ques- 
tion as necessary for cytology and for anatomy. 

There are twenty-nine chapters on the subjects of 
properties of protoplasm, the cell, general phenomena 
of life, organ systems,* the transport system, the blood 
as an oxygen carrier, catalytic actions of animals, 
and the more conventional topi<^ on secretion, nutri- 
tion of animals, circulatory mechanisms, physiology 
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of tlie heart, etc. The chapter on the nervous sys- 
tem has eighty odd pages of an exceptionally able 
discussion of the origin and development of the 
nervous system as a coordinating mechanism. It is 
illustrated by examples dravm from a great variety 
of nervous organizations from the neuromuscular ap- 
paratus of the protozoa and the nerve net of the 
coelenterates to the neurone and the synaptic systems 
of a wide range of invertebrate and vertebrate nervous 
systems. The segmental nature of the nervous system 
is presented by discussion of the functional behavior 
of a well-chosen series of invertebrates in which the 
chain ganglia are still distinct. 

There are able discussions of several topics peculiar 
to comparative physiology, for example, the functions 
of the swim bladder as a static organ. However, the 
important problem of animal luminescence seems to 
be wholly neglected. 

At the close of the volume are references to selected 
literature of value to the investigator in the field. 

This volume should have a distinct influence in res- 
cuing the subject of physiology from the restrictive 
dominance of the arts and to that extent should give 
back to practical medicine and to agriculture cor- 
respondingly broader training in the basic physiologi- 
cal sciences. 

C. W. Gbeen-b 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 

THE COLLODION METHOD AND SERIAL 
SECTIONS 

The collodion (celloidin) method is admitted to 
give better effects than can be secured by the use of 
parafiin on a number of tissues, while for certain 
material, e.^., grasshopper eggs, it is the only known 
means of securing satisfactory results. Nevertheless, 
there is a general reluctance to use collodion due 
chiefly to the belief that it is difficult to preserve the 
serial order of the sections by this method. In real- 
ity, mounting in serial order is very easily accom- 
plished and, while the collodion method is slightly 
slower than the paraffin method, with some simplifica- 
tion of details it is easier, in many respects, to handle. 
This article contains little that is new, but the various 
points are so scattered through scientific papers that 
it seems desirable to make the whole procedure avail- 
able. 

Frelimimry steps. The first part of the process 
is the same as for the paraffin method. Dehydration 
must be completed by the use of absolute alcohol since 
“clearing’^ oil is not used. The principle involved in 
clearing, however, is employed, a.^., the tissue is 
saturated with a solution which is miscible with the 


infiltrating substance, namely, a mixture of equal 
parts of absolute alcohol and ether. 

Infiltration and embedding. The usual method of 
accomplishing these processes by two distinct steps is 
largely responsible for the prevalent idea that the 
collodion method is necessarily cumbersome. How- 
ever, they may be combined in a very simple way by 
using a shell-vial or a similar vessel of suitable size 
as a container. It is desirable that the container 
should not have a neck in order to facilitate the later 
removal of the hardened mass. 

Tri-nitro-eellulose under some of its trade names 
(collodion, celloidin, parlodion, etc.) is dissolved in 
equal parts of absolute alcohol and ether and used as 
the infiltrating medium. The solution, which ordi- 
narily should be fairly thin, readily penetrates with- 
out heat tissues which are already saturated with the 
solvents. The time required varies widely. Usually 
the container is kept tightly closed for several days 
or in some cases even weeks or months. The cover 
is then slightly loosened to permit a very gradual 
evaporation of the solvents with a corresponding 
concentration of the collodion in the tissue. When 
the solution has become fairly viscous the tissue is 
oriented as desired. After the mass becomes firm it 
should be loosened about the edge so that it will con- 
tract away from the vial. When it has become suf- 
ficiently solid it can be removed easily. Evaporation 
should occupy several days; if sufficient time is not 
given ih/d mass will not be of uniform density. 

hardening and blocking. The mass is trimmed, 
leaving about 1 mm. of collodion about the tissue 
and a flat base for mounting. It is then returned to 
the vial together with a piece of cotton saturated with 
chloroform for further hardening. The block may be 
stored in 70 per cent, or 80 per cent, alcohol in- 
definitely, but it should be hard enough for sectioning 
before it is placed in the alcohol. The necessity for 
again dehydrating, however, is obviated if the block 
containing the tissue is mounted on a proper support 
before placing in alcohol. The simplest procedure 
is to take the block directly from the chloroform 
vapor, stand the base for a moment in alcohol and 
ether to soften it, then transfer quickly to a fiberoid 
block, the top side of which has just received two or 
three drops of thick collodion. After not more than 
ten minutes^ exposure to the air, in order that the 
collodion may set, the whole is placed either in chloro- 
form vapor for further hardening, or, if the mount 
is small, directly in 70 per cent, alcohol, where it 
should remain for several hours before sectioning in 
order that the entire mount may become very firm. 

Cutting and mounting of sections. Collodion sec- 
tions are cut with the knife placed at the least 
possible angle to the direction of movement. The 
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knife is kept wet during the process, usually with 65 
per cent, to 70 per cent, alcohol. This may con- 
veniently be accomplished by arranging an automatic 
oil cup so that it will drop the alcohol on the knife 
at the desired rate. The cutting should be done with 
a quick, firm motion. If the block has been sufSeiently 
hardened and the knife edge is in good condition 
every section should be perfect and the thickness of 
successive sections uniform. A small sable brush is 
best for handling the sections. The brush is kept wet 
in the alcohol on the knife and if the sections are to 
be mounted serially they are arranged near the back 
of the knife from right to left as they are cut, al- 
ways keeping them moist. Several rows of the 
proper length to fit under the cover-glass may be so 
arranged in the relation to each other which they are 
to occupy on the slide. A thin piece of tissue paper 
is placed smoothly over the sections, being sure that 
there is sufficient alcohol to wet through the paper. 
With a uniform downward motion the paper is pulled 
oiS. the knife, preferably over the back. The sections 
sticking flat to the paper are carried across to a 
chemically clean slip on which the paper is laid re- 
versed so that the first section cut occupies the upper 
left hand corner and so that the sections are properly 
centered. The paper may be smoothed out with the 
addition of a small amount of alcohol if necessary. 
Several layers of absorbent paper are placed on top 
and the whole rolled lightly but firmly with some 
cylindrical object for about ten seconds. This, in ad- 
dition to pressing the sections tightly against the 
glass, removes the 70 per cent, alcohol. The paper is 
then quickly peeled off, leaving the sections on the 
slide where they are instantly flooded with clove oil, 
which should remain until the sections axe perfectly 
translucent. The clove oil will dissolve sufficient of 
the collodion to fasten the sections to the slip; after 
about eight minutes the surplus oil is drained off and 
the slide placed in 95 per cent, alcohol. After ten or 
fifteen minutes it is changed to fresh 95 per cent, 
alcohol to insure the complete removal of the clove 
oil. From this point on the preparation is treated 
the same as if it contained paraffin sections except 
that the collodion is not removed. Dr. Miriam J. 
Scott is authority for the statement that some of her 
slides, so prepared, were kept in 70 per cent, alcohol 
for two months without the loss of a section. An 
equally satisfactory method, if properly used, is to 
smear the surface of the chemically clean slip with a 
film of Mayer's albumen, place the sections on it as 
directed above, and, omitting the clove oil, immerse 
quickly in 95 per cent, alcohol for at least ten min- 
utes. One small drop of Mayer's albumen is suf- 
ficient to prepare 25 or 30 slips. Any considerable 
amount of albumen precipitated under the sections 


impairs the stain and lessens the probability of the 
sections remaining on the slip. 

Cautions, (1) The block must be sufficiently hard 
to be quite rigid, otherwise its elasticity will interfere 
with cutting perfect sections such as are necessary for 
serial preparations. The proper degree of hardness 
should be obtained before placing in 70 per cent, 
alcohol. 

(2) The slip must be chemically clean. It may be 
tested in this respect by placing a drop of distilled 
water on its surface. It is satisfactory if the water 
spreads uniformily and does not roll off when the slip 
is tilted without wetting the glass. (This is the most 
important of the precautions.) 

(3) Just after the sections have been placed on 
the slide there is a moment when very precise work is 
necessary. After they are covered with the absorbent 
paper, they must be rolled long enough to remove 
practically all of the 70 per cent, alcohol except what 
is actually in the sections; when this condition has 
been obtained, speed is necessary in order to remove 
the paper and get the sections covered with the next 
medium before air gets between them and the slip, 
owing to the evaporation of the alcohol which is in 
the sections. 

B. Eleanor Caeo^thers 

UinvERSiTY OF Pennsylvania 


SPECIAL ARTICLES 

DIRECT EVIDENCE OF ATOM BDILDINQi 

Through new and more precise measurements on 
cosmic rays than those heretofore made, Millikan and 
Cameron have just succeeded in bringing forth quanti- 
tative evidence that those rays represent the precise 
amount of energy which should, according to Ein- 
stein's equation showing the relation of mass to 
energy, be emitted in the form of ether waves when 
the primordial positive and negative electrons unite 
to create helium atoms and other light atoms such as 
oxygen and silicon, magnesium and iron. 

Millikan and Cameron have investigated these rays 
through experiments in high mountain lakes, both 
in California and in Bolivia, and Millikan and Bowen 
have studied them with the aid of self-recording elec- 
troscopes sent up by sounding balloons which reached 
nine tenths of the way to the top of the earth's 
atmosphere. 

The results obtained in such investigations during 
the past eight months constitute the first indubitable 
evidence that the cosmic rays on which they have been 
experimenting, instead of being spread like white light 

1 A report made in Pasadena to the California Insti- 
tute Association on March 16. 



402 


SCIENCE 


[VOL. LXVII, No. 1737 


over a considerable spectral region, consist of bands 
of definite frequency, or color, like the light from a 
neon lamp or from a Cooper-Hewitt mercury arc. 

The general spectral region, however, in which these 
bands are found, corresponds to frequencies 100,000,- 
000,000 times greater than those emitted by the afore- 
mentioned lamps. This is why these cosmic radiations 
are powerful enough to penetrate 200 feet down into 
a mountain lake before they are completely absorbed. 

The rays brought to light by this most recent work 
correspond to four main radiations extending over a 
spectral region three octaves wide and having fre- 
quencies identical with those which are computed theo- 
retically from the loss of mass which would occur in 
accordance with the foregoing equation of Einstein, 
first, when the helium atom is created out of the 
nucleus of the hydrogen atom (the positive electron) 
two negative electrons acting as the binding agents; 
second, when oxygen and nitrogen atoms are similarly 
created out of hydrogen; third, when silicon and mag- 
nesium are so produced, and, fourth, when the atom 
of iron is bom. 

Hydrogen and helium are extraordinarily abundant 
gases, while the four elements — oxygen, magnesium, 
silicon and iron — are the most abundant elements 
found in meteorites and constitute a not unlike per- 
centage of the earth. The agreement between the ob- 
served and computed frequencies is so good as to make 
it highly improbable that it represents an accidental 
coincidence. 

The quantitative nature of the agreements obtained 
is illustrated as follows : While the atomic weight of 
hydrogen is 1.00778, the atomic weight of helium 
is 4.00054; when helium is created by the union of 
four hydrogen atoms an amount of matter disappears 
which is equal to four times 0.00778. 

The difference — namely, .03068 grams — ^must, ac- 
cording to Einstein’s equation (MC ^-E), go oft in the 
form of radiant energy when the helium atom is 
formed, and the appearance of this amount of energy 
in the form of a monochromatic ether wave would 
give that ether wave the penetrating power which is 
represented by an absorption coefidcient numerically 
equal to ,305. 

This is within a few per cent, of the absorption 
coefficient directly observed by Millikan and Cameron 
for the most conspicuous band in their cosmic ray 
spectrum. 

There is, further, a philosophic argument which 
supports the results of this observation. We have long 
known that all elements have a structure which indi- 
cates that they are exact multiples of the mass of the 
positive electron, which is the nucleus of the hydrogen 
atom. 

We have also known for thirty years that in the 


radio-active process the heavier atoms are disintegrat- 
ing into lighter ones. It is, therefore, to be expected 
that somewhere in the universe the building-up process 
is going on to replace the tearing-down process rep- 
resented by radio activity. 

Up to the present, however, no evidence had ever 
been found that this building-up or creative process 
is going on now. The present experiments constitute 
the first discovery of such evidence. 

It must be taken with some reserve and must be 
subjected to further critical analysis and further ex- 
perimental tests. But, so far as they go, these ex- 
periments are at least indications, and the first direct 
indications, that all about us, either in the stars, the 
nebulae or in the depths of space, the creative process 
is going on, and that the cosmic rays which have been 
studied for the past few years constitute the an- 
nouncements broadcast through the heavens of the 
birth of the ordinary elements out of positive and 
negative electrons. 

When it is remembered that the positive electron is 
the nucleus of the hydrogen atom, and that the spec- 
troscopic survey of the heavens shows the extra- 
ordinary abundance everywhere of hydrogen; and 
when we reflect that we have known for fifteen years 
that all the elements have weights that are practically 
exact multiples of the weight of the hydrogen atom as 
it appears in the structure of helium, the foregoing 
conclusion that the process of atom-building out of 
positive and negative electrons (the latter have a mass 
that is negligible in comparison with the former) is 
now going on gains additional plausibility. 

If it is confirmed it will constitute new proof that 
this is a changing, dynamic and continuously evolving , 
world instead of a static or a merely disintegrating 
one. 

Further qualitative support for the validity of the 
foregoing evidence is derived from the fact that so 
far as we can now see there are no sorts of nuclear 
changes which cotuld take place powerful enough to 
produce the observed cosmic rays except those here- 
with suggested. 

Putting together, then, the quantitative and the 
qualitative evidence, we may have some confidence in 
the conclusion that the heretofore mysterious cosmic 
rays, which unceasingly shoot through space in all 
directions, are the announcements sent out through 
the ether of the birth of the elements. 

R. A. Millikan, 

G-. H. Cameron 

FORMS AND PROPERTIES OF WATER 
SOLUBLE PHOSPHORUS IN SOILS 

A RECENT publication from this laboratory gave a 
method for the quantitative determination of organic 
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and inorganic phosphorus in soil solutions and ex- 
tracts. Another paper gave data showing the 
amounts of each form of phosphate in the displaced 
solutions and 1:5 water extracts and also presented 
results showing that the organic phosphate was not 
absorbed by plants. Subsequent studies have given 
additional data on the forms and properties of the 
water soluble phosphorus in soils. 

While studying the decolorization of soil solutions 
by the use of carbon black, it was noted that the car- 
bon absorbed a considerable portion of the organic 
phosphate but very little of the inorganic phosphate. 
Further studies showed that while a considerable part 
of the organic phosphate was readily absorbed by the 
carbon black, another portion was not easily removed 
by the use of carbon black. This is evident from 
the results of an experiment in which 100 cc. portions 
of two soil extracts were treated with 0.20, 0.50, and 
2.00 gms. of carbon black. The results of the experi- 
ment are given in table 1. 

TABLE 1 

Amounts op Inorganic and Organic Phosphate in 
Soil Extracts Beceiving the Carbon Black 
Treatments Indicated. 


Treatment per Extract 449 Extract 561 

100 cc. Inorganic Organic Inorganic Organic 


extract PO* 


PO. 

PO. 

p.p.m. 

p.p.m. 

p.p.m. 

p.p.m. 

ITone * 0.58 

0.38 

Trace 

0.24 

0.20 gm. carbon.. 0.61 

0.23 

Trace 

0.12 

0.50 gm. carbon., 0.61 

0.23 

Trace 

0.12 

2.00 gm. carbon.. 0.51 

0.21 

Trace 

0.12 

The treatment with 0.20 grams 

resulted 

in the 

adsorption of 0,15 p.p.m. 

and 0.12 

p.p.m. 

organic 


phosphate. Increasing the amount of carbon black 
to 2.0 gms. did not increase the amount of organic 
phosphate adsorbed. Similar results have been se- 
cured with extracts of other soils and with some dis- 
placed soil solutions. 

In another experiment two soil extracts and a soil 
solution were treated one, two and three times with 
0.50 gms. of carbon black. In all cases the first treat- 
ment resulted in the adsorption of considerable or- 
ganic phosphate while the second and third treatments 
removed very little additional phosphate. 

These results seem to indicate the presence of at 
least two forms of organic phosphate in soil extracts 
and solutions. One form is very readily adsorbed by 
carbon black while the other form is adsorbed in small 
amounts if at all.. The relative amounts of the two 
forms seem to vary somewhat in the extracts and so- 
lutions from different soils. In general, however, they 
are usually present in approximately equal amounts. 
Neither form seems to be associated with the coloring 


matter of the extract or solution as many extracts 
that are practically colorless contain considerable 
amounts of both forms. 

All the organic phosphate is apparently rather 
stable toward heat. Soil extracts and a soil solution 
were boiled two hours under a reflux condenser with- 
out materially increasing their content of inorganic 
phosphate. 

Experiments with aluminum hydrate, prepared by 
the method of Emerson, as a decolorizing reagent 
have shown that it removes all of the inorganic phos- 
phorus from solution but does not adsorb all of the 
organic phosphate. It does, however, adsorb some 
organic phosphate, probably the same portion that is 
readily adsorbed by carbon black. Increasing the 
amount of aluminum hydrate ten times did not in- 
crease the adsorption of organic phosphate. 

These results confirm those previously reported 
showing that soil solutions and extracts contain con- 
siderable quantities of organic phosphate as well as 
inorganic phosphate. They further indicate that there 
are at least two forms of organic phosphate. Addi- 
tional studies should be made to determine other 
properties of the organic phosphate including its 
rate of decomposition by biological action. 

F. W. Parker 

Soils Laboratory, 

Alabama Agricultural Experiment Station 


THE AMERICAN PHILOSOPHICAL 
SOCIETY 

The annual general meeting of the American Philo- 
sophical Society will take place in Philadelphia on 
April 19, 20 and 21. Following is the preliminary 
program of the sessions for the reading of scientific 
papers : 

Thursday, AprU 19, at $:00 P. M*. 

Francis X. Dercuin, president, in the chair 

TvKadra vegetation of Central AlasTca: John W. 
Harshbergbk, professor of botany, University of Penn- 
sylvania. 

Features of cells that live long: Daniel T. MacDou- 
GAL, director of the laboratory of plant physiology, Car- 
negie Institution of Washington. 

A geno-geo graphical study of the genus Bursa: 
George H. Shull, professor of botany and genetics, 
Princeton University. ^ 

Trianaeopiper, a new genus of Biperaceae: William 
Trelease, professor of botany, University of lUinois. 

Cell division and differentiation: Edwin G. Conelin, 
professor of biology, Princeton University. 

Brohable rdle of internal secretions in structure md 
growth as illustrated hy breeds of dogs and peculiar types 
in man: Charles B. Stockard, professor of anatomy, 
Cornell University. 
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Functions of the internal secretions or endocrine organs 
that scientific progress has sanctioned: Charles E. de 
M. S’AJOus, professor of endocrinology, University of 
Pennsylvania, Graduate School of Medicine. 

Cod-liver oil and the cod: Alfred E. Hess, clinical 
professor of pediatrics, University and Bellevue Hospi- 
tal Medical College, Hew York City. (Introduced by 
Br. Bercum.) 

Different rates of growth among ammals: Philip P. 
Calvert, professor of zoology, University of Penn- 
sylvania, 

Friday, April 20, at 10 A. M, 

Henry Fairfield Osborn, vice-president, in the chair 

Omorphamyhus, a new flightless bird from the Eocene 
of Wyoming: William: J. Sinclair, associate professor 
and curator, Princeton University. 

The reports of the Princeton University expeditions 
to Patagonia: William B. Scott, professor of geology, 
Princeton University. 

The astrapotheria of the Miocene of Patagonia: Wil- 
liam B. Scott, professor of geology, Princeton Uni- 
versity. 

Were the ancestors of man primitive braohiators? 
William K. Gregory, professor of paleontology, Colum- 
bia University. (To be read by Francis Montague 
Ashley-Montagu. ) 

Facial characters in human dentition: Milo Hellman, 
Hew York City. (Introduced by Br. Osborn.) 

Present status of the problem of human ancestry: 
Henry Fairfield Osborn, American Museum of Hatural 
History. 

Flood control: Arthur E. Morgan, president of 
Antioch College, (Introduced by Br. Conklin.) 

Storms. which issue from the inland-ice of Greenland! 
William H. Hobbs, professor of geology, University of 
Michigan. 

A guide booh to the world* s weather and climates: 
Eobert BeC. Ward, professor of climatology, Harvard 
University. 

Friday afternoon at 2:00 P. M. 

Cyrus Adler in the chair 
Symposium on Aviation 

Commercial aspects of aviation: William P. Mac- 
Cracken, Jr., assistant secretary of commerce for aero- 
nautics. 

The application of aerodynamics: Edward P, Warner, 
assistant secretary of the Havy for aeronautics. 

Lighter than air machines: C- E. Bosendahl, lieuten- 
ant commander, U. S. Havy. 

Eeavier thaii avr machines: 0. H. Biddlecomb, Hew 
York City (formerly, major in the Boyal Air Force). 

Meteorology for miation: Willum B. Blair, major, 
Signal Corps, U. S. Army, 

Friday evening 

Beception from 8 to 11 o^clock in the Hall of the 
Historical Society of Pennsylvania, 


Bichard P. Strong, professor of tropical medicine in 
Harvard University, will speak on ‘^Studies of Human 
and Animal Biseases made during the Eecent African 
Expedition, * * 

Saturday morning, April 21, at 10:00 A. M, 
William W. Campbell, vice-president, in the chair 

Can business be made a science? Emory B. Johnson, 
professor of transportation and commerce, University of 
Pennsylvania. 

Some economic implications in Americans changing 
world status: Ernest M. Patterson, University of 
Pennsylvania. (Introduced by Br. Johnson.) 

An enactment of fundamental constitutional law in 
old South Arabia: James A. Montgomery, professor 
of Hebrew and Aramaic, University of Pennsylvania. 

Textual criticism of the Greeh Old Testament: Max 
L. Margolis, professor of biblical philology, Bropsie 
College for Hebrew and Cognate Learning. 

Fesearch in education: Frank Pierrepont Graves, 
president of the University of the State of Hew York. 

An early Colonel Mouse: Unofficial missions to En- 
gland in 1842 and 184$ of General Duff Green: St. 
George Leakin Sioussat, professor of American history, 
University of Pennsylvania. (Introduced by Br. Lin- 
gelbach.) 

Fact: Henry Osborn Taylor, Hew York City. 

Moah, a suggestion: Bobert P. Field, Philadelphia. 

Saturday afternoon at 2 P. M. 

Francis X. Bercum, president, in the chair 

Metabolism in the tropics: A study on some browns 
and blaohs in Jamaica: Francis G. Benedict, director 
of nutrition Laboratory, Carnegie Institution of Wash- 
ington, and Morris S’teggerda. 

Facial chromosomal differences in Datura and their 
bearing on differentiation of species: Albert F. Blakes- 
LEB, assistant director in plant genetics, Carnegie Station 
for Experimental Evolution, Cold Spring Harbor. 

Influence of groups containing sulphur on the color of 
asfo dyes: E. Emmet Bbid, profesor of chemistry, Johns 
Hopkins University. (Introduced by Br. Smith.) 

A method for determining the constants of electrical 
engineering, Marvard University: Arthur E, Kennelly, 
professor of electrical engineering, Harvard University. 

Discussion of the "kinetic theory of gravitation IV: 
Correlation of continual generation of heat in some sub- 
stances, and impairment of their gravitational accelera- 
tion: Charles F. Brush, president of the Cleveland 
Chamber of Commerce. 

A search for the galactic center: HarlO'W Shaplet, 
director of the Harvard Observatory, 

The * distances of the stars: Samuel A. Mitchell, 
professor of astronomy and director of the Leander 
McCormick Observatory, University ’ of Yirginia. 

Saturday evenmg, April 21, at 7:$0 P. K. 

Annual dinner in the north room of the Bellevue-Strat- 
foxd Hotel. 
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INTERNATIONAL RELATIONS IN 
SCIENCE" 

In this my introductory lecture, I take pleasure, at 
the very outset, in expressing my gratitude to the 
president of your university, to Professor De nnis 
and to the other authorities responsible for having 
addressed to me an invitation to come to you as lec- 
turer on the Baker Foundation, I regard this invita- 
tion as a great honor, altogether beyond what I have 
deserved, and it will be my earnest endeavor, during 
my stay in your midst, to discharge the duties of this 
lectureship to the utmost of my ability. 

The first of these duties in point of time is to de- 
liver an introductory lecture on a non-technical sub- 
ject. The choice of such a subject for the present 
occasion has caused me not a little difficulty. At the 
outset it seemed to me that since the purpose of the 
Baker Foundation is to bring over lecturers from 
other lands and thus facilitate intercourse between 
workers of different nationalities, I might perhaps 
suitably discuss the nature and extent of the inter- 
course between scientific men in different countries, 
both in the past and in the present. When I men- 
tioned my plan to a friend who had lectured in a 
western university, he told me that the relations be- 
tween European scientists would not be of any par- 
ticular interest here, where a single nation stretches 
right across a continent. He further suggested that 
Americans are not so well informed about the national 
peculiarities of Europeans as I imagined, that they 
have no sympathy for our difficulties and are indeed 
somewhat impatient of European squabbles and 
jealousies. I was advised to discuss instead some 
more concrete chapter in scientific research and to 
treat it in a popular fashion. This su^estion, that 
America stands aloof from European a:ffairs, did not, 
however, agree with my own impressions, previously 
gathered from American colleagues visiting Europe. 
The very fact that your university makes a practice 
of inviting foreign lecturers and the assurances of two 
of my predecessors ia the Baker lectureship, convinced 
me that here in the east, at any rate, you are not only 
well acquainted with conditions in Europe, but also 
understand our difficulties, so that I still hope I may 
bring befote you certain general considerations affect- 
ing scientific progress, and thus discharge my obliga- 

1 IntroductoTy public lecture by Professor George 
Barger, of the TTniversity of Edinburgh, non-resident 
lecturer in chemistry at Cornell Universily. 
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tionj without discussing in detail any particular line 
of research. 

Apart from its effect on the progress of science, the 
intercourse which I propose to discuss may contribute 
largely to the mutual understanding of nations. If 
the consent of scientific men, instead of that of parlia- 
ments, were required for the making of wars, the 
peace of the world would not indeed be assured, but 
I venture to think — certainly hope — ^that it would be 
less precarious than it is at present. Scientific re- 
search is one of the most international forms of human 
endeavor. Perhaps it might be considered second to 
music in this respect, since music is independent of 
human speech; we can enjoy the compositions of 
foreign composers without knowing their mother 
tongue. Yet for this very reason music does not 
greatly help us to understand other nations and the 
music of the east may even be unintelligible to the 
west. Athletic contests and games like chess bring 
about the meeting of competitors from distant lands, 
but these international competitions affect only a hand- 
ful of champions. The Olympic games no longer 
bring together the nations of the modem world as 
they united the communities of ancient Greece. But 
scientific phenomena are universal; they are the same 
all the world over. How often does the specialist 
worker remain isolated in his own country and find 
that his particular field is only cultivated by workers 
abroad ! My further lectures will furnish many ex- 
amples of this, as indeed all scientific lectures are apt 
to do. Let me, for the purposes of the present oc- 
casion, anticipate. The intense physiological action 
of extracts of the adrenal gland was discovered by 
two Englishmen and practically at the same time by 
two Poles. The isolation of epinephrin was then at- 
tempted by m Irishman and by an Austrian; it was 
accomplished in the United States by one of your coun- 
trymen and by a Japanese. The substance was next 
investigated by a Frenchman, an Englishman and by 
several Germans, one of whom synthesized it; it was 
also synthesized by an Englishman. Allusion to this 
chain of researches, extending over less than a decade, 
has already involved me in the mention of eight 
nationalities. Hence it is clear that international 
relations play a considerable part in scientific re- 
search. 

Western science originated with the Greeks and in 
the Hellenistic period became concentrated at Alex- 
andria; other civilizations, such as that of the 
Chinese, remained isolated, and facts known to them 
were rediscovered later in the west. In ancient times 
there was a good deal of intercourse among philoso- 
phers aU round the eastern half of the Mediterranean. 
Already the Ionian Greeks of the fifth century B. C. 
were characterized by a love of travel for the sake 


of the 'Svonders” to be seen in strange lands. Thales 
(624-^47 B. C.), the founder of Greek geometry and 
of Greek astronomy, traveled in Egypt, and Pythag- 
oras also undertook extensive journeys. Mathemati- 
cal discoveries, whether made in Asia Minor, in the 
east or in Magna Graecia in the west, became widely 
known by an intercourse facilitated by a common 
language and apparently not hampered greatly by 
political differences or even by wars ; yet the harmful 
effect of war on scientific progress was early illus- 
trated by the killing of Archimedes by a Roman 
soldier at the sack of Syracuse in 212 B. C. 

The decay of the Roman empire was accompanied 
by that of Greek science, which passed at a later 
period to the Moors. Not until the Renaissance did 
the pursuit of science spread to the nations of the 
west, and then, for a time, it would seem to have been 
more international than other forms of human ac- 
tivity. In the school of medicine at Salerno and the 
earliest tmiversities of Bologna, Padua and Paris, the 
universal use of Latin established a freemasonry 
among the learned, where accidents of nationality did 
not count and difficulties of communication were over- 
come. Vesalius, a Belgian, taught anatomy at Padua, 
Paracelsus traveled widely in troublous times, and 
science appeared wholly dissociated from politics. 
Although Spain was the chief nation concerned in 
the discovery of America, Columbus was an Italian, 
and the name of your continent is likewise of Italian 
origin. 

The number of foreign students in medieval uni- 
versities was great. A document of the year 1228, ex- 
actly seven hundred years ago, records the presence 
at Padua of French, English, Norman, Provencal, 
Spanish and Catalan students. This was only six 
years after the foundation of that university. Later 
the number of foreigners increased still further. 
They came “non ex propinquis tantum regionibus, 
non ex ultima solum Italia, sed ... ex toto prope 
terrarum orbe.” Ultimately twenty-two “nations” 
were represented, ten from beyond the Alps, twelve 
from various regions of Italy. Each “nation” elected 
one or more councilors who assisted the rector in the 
government of the university. Traces of this divi- 
sional arrangement of the students survive in certain 
Scottish universities. In the fifteenth century there 
were about a hundred French students at Padua, 
nearly as many English and Scottish, and over three 
hundred German. Even now the crests of students 
from many nations (that of Harvey among the num- 
ber) may be seen in the old loggia and aula of Padua 
University and afford interesting testimony to the 
international character of medieval learning. Pro- 
fessorships were not infrequently held by foreigners; 
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it is early recorded that the highest office of the uni- 
versity, the rectorship, was held by a Pole in 1271. 

At first the study of science was the work of a few 
devotees who communicated their discoveries by per- 
sonal intercourse or in the form of books. To these 
men science was a passion or an obsession, in any 
case their main interest in life. In course of time the 
amateur also made himself felt. Otto von Guericke, 
burgomaster of Magdeburg, was presumably as much 
occupied with civic affairs as with his air pump; al- 
though King Charles II of England founded the 
Royal Society and sometimes attended its meetings, 
his main interest can not be said to have been scien- 
tific. The diaries of Pepys and of Evelyn give an 
interesting sidelight on the attitude towards science 
of the amateur of that period. One of your earliest 
statesmen, Benjamin Franklin, was distinguished for 
his important contributions to natural knowledge. 
Priestley, one of the discoverers of oxygen, was in 
later life much more interested in theology than in 
the constituents of the atmosphere. The importance 
of the work of amateurs, or at least of men not hold- 
ing official positions, seems to me to have been spe- 
cially characteristic of British science; I need only 
mention the names of Boyle and of Cavendish, both 
scions of noble houses, and of Joule, a brewer. 

The growing interest in science led, in the second 
half of the seventeenth century, to the foundation of 
societies and academies, who published short com- 
munications in their proceedings. The Royal Society 
of London received its charter in 1662 and arose out 
of informal earlier meetings at Oxford. Its "Philo- 
sophical Transactions^^ were first published in 1665. 
About the same time were founded the Accademia 
del Cimento of Florence (1657), the Academy of 
Vienna (1652) and the Academic Royale of Paris 
(1666) ; the memoirs of the latter began in 1699; in 
1700 the Berlin Academy was founded. At first the 
publications of these various societies preserved the 
appearance of private intercourse, for they frequently 
were in the form of letters addressed to the secretary* 
As an example I may refer to the important micro- 
scopic discoveries of Anthoni van Leeuwenhoek, who 
during the latter years of the seventeenth century 
wrote several hundred letters from his sleepy little 
town of Delft to the secretary of the newly founded 
Royal Society of London; a portion of these letters, 
published in Dutch, occupies four large volumes. 
Leeuwenhoek, employed as janitor at the town hall, 
became, in his spare time, an expert in the grinding 
of .lenses and made his own very powerful simple 
microscopes, tiny instruments compared with the com- 
pound microscopes of a later date. His equipment 
was indeed in strange contrast to that of the chemical 
laboratory of this university, which> I understand, 


has a special section devoted to the application of the 
microscope to chemistry. Yet Leeuwenhoek’s discover- 
ies were of a fundamental kind; thus he first saw and 
figured infusoria and spermatozoa, and investigated 
the process of reproduction in various animals. An- 
other famous microscopist of that time, Malpighi, an 
Italian, also communicated his discoveries to the Royal 
Society; his original letters, with those of Leeuwen- 
hoek, form an interesting part of the archives of the 
society. 

One of the effects of the foundation of national 
academies was an increased use of the native tongue 
in scientific communications, and instead of, or in ad- 
dition to Latin, it has now become necessary for the 
man of science to know several modem languages* 
The abandonment of Latin as the universal language 
proved an obstacle to scientific intercourse. When 
lectures at the universities were no longer given in 
Latin, it became more difficult to obtain teachers from 
abroad. The change made itself felt in the beginning 
of the eighteenth century. In the middle of the 
previous one it was still possible to call to Leiden 
a Hanoverian physician, Franciscus Sylvius, to teach 
chemistry and medicine; he indeed founded there the 
first university chemical laboratory, a humble pre- 
cursor of the magnificent building in which we are 
now assembled. When later, early in the eighteenth 
century, the school of medicine, to which I myself 
belong, was developed at Edinburgh, the use of spoken 
Latin, which, as we have seen, had done so much for 
the medieval universities, had declined, the teachers 
were all Scotsmen, who had indeed been influenced 
by the great Boerhaave, of Leiden, but did not use 
Latin to any large extent in their own lectures. As 
a written language Latin survived to a much later 
date, particularly in academic publications, such as 
doctoral theses which at Edinburgh, for instance, con- 
tinued to be in Latin until about one hundred years 
ago; in Germany Latin was still employed for this 
purpose until about the middle of the last century. 
To-day the use of Latin in scientific publications is 
rare and almost restricted to a few botanical and 
zoological works of reference chiefly of interest to the 
systematist. Its use as a spoken language is extremely 
rare; apart from ceremonial occasions at the older 
English universities, I have myself heard it only twice 
at international gatherings; on both occasions it was 
used by Swedes. 

The use of the vernacular instead of Latin caused 
at least a relative setback in the intercourse between 
the scientific men of various nations. The growth of 
natibnalism in the nineteenth eentuiy acted in the 
same direction, and it was not until travel had been 
facilitated through the spread of railways that the 
abandonment of Latin as a universal language was 
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compensated for by the greater ease of communica- 
tion. 

In giving facilities to advanced students from 
abroad, for some time Paris and later on the German 
universities took a leading part and thus contributed 
greatly to the furtherance of international relations, 
not the least by spreading a knowledge of French and 
German among scientific men. Thus the laboratory 
of Wurtz attracted many foreign chemists to Paris, 
as did that of Liebig to Giessen. The Pasteur In- 
stitute later drew bacteriologists to Paris and towards 
the end of the century it became comparatively com- 
mon, particularly for American and English scientific 
men, to spend a year or so in research at a foreign 
university. They thus acquired a knowledge of the 
spoken language, which sometimes proved useful in 
strange circumstances. When, as the result of the 
Armistice, the allied chemical experts inspected cer- 
tain German chemical factories, which had been used 
for the production of munitions of war, there was at 
least one occasion when an English and a French 
chemist met a German expert and the victors had to 
speak the language of the vanquished, for German was 
the only language known to all. Personally, I re- 
member a chemical congress held a few years after 
the war, at Cambridge. England and France were 
largely represented; there were no Germans; there 
was a distinguished chemist from Japan who had 
studied in Germany and spoke its language fluently, 
but did not speak French. I took pleasure in intro- 
ducing him in German to his French colleagues who 
too spoke that language fluently, and later admitted 
to me privately that it was a very useful one. 

Among the advantages of foreign study may there- 
fore be counted the acquisition of a thorough knowl- 
edge of a foreign language and some insight into 
the character of another nation. For various reasons 
residence abroad has however of late become less fre- 
quent, at least relatively so. The great development 
of your own universities has diminished the induce- 
ment to your students to spend some years in Europe, 
when they find at home an extensive choice of dis- 
tinguished teachers and of excellent laboratories. The 
late war has had a great effect in the same direction, 
particularly on the younger workers in my own coun- 
try. Formerly it was common for British students to 
spend a year or two at a German university, in order 
to obtain the degree of doctor of philosophy, but as 
a result of the late war practically all British uni- 
versities have copied Germany in instituting such a 
d^ee; the effect has certainly been good in stimulat- 
ing research among British students at home, but it 
has also tended to make the younger generation more 
insular and less acquainted with foreign life and 
thox^ht. To some extent this is compensated for by 


the increased number of traveling fellowships, mostly 
founded by Americans; to these I will refer later. 

We have seen that the disuse of Latin as a vehicle 
of instruction made the occupation of teaching posts 
by foreigners more difficult, but the practice has never 
died out. Thus in 1845 Prince Albert, the Consort of 
Queen Victoria, and a German who did much to stimu- 
late scientific research in his adopted country, secured 
the migration to London of A. W. Hofmann. The 
nineteen years which Hofmann spent in England not 
only saw the production on a commercial scale of 
mauve, the first aniline dye, by his pupil Perkin, but 
Hofmann’s stay in England did also much to further 
Anglo-German chemical relations. A number of Ger- 
man chemists settled in England, and Hofmann, after 
he had returned to his native country to occupy the 
chair of chemistry at Berlin, brought about the foun- 
dation of the German Chemical Society on the model 
of the English society, with which he became familiar 
during his years in London. While Hofmann was 
in England, another German organic chemist, 
Kekule, was professor in Belgium, at the University 
of Ghent, and there worked out his famous benzene 
formula; he soon afterwards returned to Germany, 
but yet another German, Korner, migrated perma- 
nently to Italy, where he had many pupils and died 
only a few years ago. Such examples of migration 
are most frequent in the smaller European countries 
whose size restricts their choice of native candidates. 
Moreover, in a country such as Holland every uni- 
versity student knows English, French and German, 
so that there is no difficulty about a foreigner lectur- 
ing in one of these languages until he has learned the 
vernacular. There are always a few Germans among 
the professoriate of the Dutch universities. About 
thirty years ago an Englishman was appointed to a 
theological professorship at Leiden, and when he 
migrated to the United States, he was succeeded by a 
Norwegian; in this way the Dutch government at- 
tempted to avoid the odium theologicum which would 
have resulted from the appointment of a native. 
Dutchmen have from time to time occupied chairs 
abroad; thus van’t Hoff left Amsterdam for Berlin, 
and within recent years Holland has supplied a pro- 
fessor of physics to Scotland, one to Germany and a 
professor of medicine to Vienna. Sweden has a Ger- 
man professor of chemistry, and an English professor 
of pharmacology, who came there after holding a 
chair in Switzerland. This latter country is, of all, 
the most ready to appoint foreigners; indeed, at one 
time a Swiss chair was frequently a stepping-stone 
to a more important one in Germany. Besides quite 
a number of Germans I can think of one or two 
Frenchmen, several Poles and Russians, two Ameri- 
cans, an Englishman, a Dutchman and an Austrian, 
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who have in recent times held Swiss professorships. 
Such a lively interchange would however offend the 
nationalism of the larger countries, where there is 
moreover a larger choice of native candidates and 
where the wars of 1870 and 1914 have produced a 
serious setback in international exchanges. 

After 1870 politics entered into science as never 
before. French science became national, almost in- 
sular. Germans no longer studied in Paris, and for 
many years no French workers cme to German 
laboratories; by slow degrees formal relations were 
ultimately resumed, more readily perhaps by the vic- 
tors than by the vanquished. Franco-German suscepti- 
bilities became the chief stumbling-block in any in- 
ternational organization, as they did in European 
polities. Among the most noteworthy of these or- 
ganizations are vario-us confesses at which devotees 
of the same branch of science meet periodically for 
communication and discussion of their researches. 
One of the oldest and most successful of these is 
the congress of physiologists, started in 1889 on the 
initiative of Michael Foster and, except during the 
late war, held at intervals of three years. In a gath- 
ering of this kind the very choice of a meeting place is 
already influenced by politics. Just as the Interna- 
tional Postal Union and the League of Nations meet 
in Switzerland and the International Court of Justice 
in Holland, so the congress of physiology began by 
meeting in small countries to avoid the jealousies of 
the larger ones. The first six meetings were held in 
Switzerland, in Belgium, again in Switzerland, in 
England, in Italy and again in Belgium. Although 
Germany has important physiological laboratories, it 
took eighteen years for the congress to come to that 
country (Heidelberg, 1907). In Paris, in 1920, no 
Germans were present, and in 1923 at Edinburgh, 
the great problem was to bring the late belligerents 
together again. The organizer of the latter congress 
received strong expressions of opinion from American 
and English physiologists that they would welcome 
the presence of German and Austrian colleagues, and 
invitations were accordingly sent to them, but this 
very fact kept away many Frenchmen and Belgians. 
Those who were present realized, however, how the 
restoration to the congress of its truly international 
character increased its scientific value, and three years 
later at Stockholm, it was generally agreed that the 
Franco-German difficulty was at an end among the 
physiologists. The next meeting is to be held in 1929 
at Boston, and this decision illustrates yet another 
problem, not political, but geographic and financial, 
for it will have taken the congress exactly forty years 
to come to America. 

, This is far from satisfactory. American physiolo- 
gists have attended previous meetings in laage num- 


bers, they have enhanced the scientific value of the 
congress by their communications, yet many of them 
could ill afford the expenses of a journey to Europe. 
Of course many European university teachers are even 
less able to defray the cost of transatlantic travel. 
There is here a difficulty inherent in the spread of 
science over two continents. Yet it is to be hoped 
that, in spite of this difficulty, a numerous contingent 
from Europe may find it possible to accept the wann 
invitation of their American colleagues. Thus the 
visitors will be able to learn at first hand about di- 
visions of their subject which have been developed by 
American pioneer work and have as yet hardly been 
studied on the continent of Europe. 

The political difficulties in other departments of 
knowledge have varied. It would seem that after the 
war international relations were most readily resumed 
in those sciences which are most remote from practical 
considerations. Where, as in chemistry, industrial 
or military applications interfere, progress has been 
less rapid. 

Thus the late war had very little effect on astrono- 
mers, but industrial rivalry and chemical warfare have 
delayed a ra^pprochement among the chemists. Yet 
here also progress may be recorded. Thus, Professor 
Richard Willstatter, a leader of German chemistry, 
who, you may recall, visited this university less than 
a year ago, was invited to give the Faraday lecture to 
the Chemical Society of London, and generously al- 
lowed himself to be reelected an honorary fellow of 
that society. The celebration of the Berthelot Cen- 
tenary in Paris last October, the most distinguished 
chemical gathering in which it has been my privilege 
to take part, was attended by nine German and by 
two Austrian delegates. 

Mention should also be made of the International 
Research Council formed as a result of meetings in 
London and Paris in 1918 and at Brussels in 1919. 
It is practically a union of academies formed for the 
purpose of facilitating international cooperation in 
scientific work, and promoting the formation of in- 
ternational unions in different branches of science. 
The statutes of the Research Council were so framed 
that the central powers were excluded; their inclusion 
immediately after the great war would indeed have 
been surprising. Seven years later, however, at Brus- 
sels, in 1926, the Royal Society of London, at the in- 
stigation of Holland and Denmark, proposed that the 
five German academies should be invited to join the 
International Research Council, an invitation which 
has not yet been accepted. Its non-acceptance must 
be a disappoiniment to the Dutch and Danish 
academies, and to all who wish to see sciaiee dissoci- 
ated from polities. The accession of the German 
aead^nies might not be very important in itself, but 
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it would bring with it membership of the various 
unions. One of these is the ‘‘Union intemationale de la 
chimie pure et appliquee.” I purposely quote its French 
title, for since its inception it has been largely under 
French influence, and at its first four annual meetings 
there was no question of admitting German chemists. 
Any one acquainted with the magnitude of the con- 
tribution which Germany has made to chemical science 
will realize that the union thereby greatly handi- 
capped itself. At the sixth meeting at Bucharest in 
1925, a motion was finally carried expressing the 
wish that the International Research Council should 
modify its statutes, so as to permit the entry into the 
afidliated unions of all countries who are members of 
the League of Nations. Apart from the furtherance 
of individual scientific intercourse, which may be 
secured in other ways, this entry would bring about 
the cooperation of the Germans in the attempt to se- 
cure a uniform chemical nomenclature, which without 
them is a somewhat sterile labor, since the chief exr 
haustive chemical dictionaries and cyclopedias have 
been published as the result of German enterprise and 
diligence. For the advance of science in general, and 
of chemistry in particular, it is very much to be hoped 
that the German academicians will accept the invita- 
tion to join the International Research Council and 
thereby facilitate cooperation among the younger 
men. 

On the whole the setback in scientific intercourse 
produced by the late war seems to me not so great 
as the magnitude of the struggle might lead one to 
fear; the cleavage between France and Germany 
is no greater than it was after 1870. Moreover, we 
can record the beneficent elfect of certain agencies 
which have only come into being during recent years. 
Thus the League of Nations, in its public health 
work, has meidentally brought medical men together, 
and from the outset German delegates have taken 
part. For instance, international standards have 
been adopted for the strength of certain drugs, and 
the biological methods used in testing them have 
formed a subject of research by pharmacologists of 
various nations. While this country of yours is so 
remote from the turmoil of European affairs that it 
has remained outside the League of Nations, I need 
hardly say that American delegates have heartily co- 
operated in the health work of the league, as in 
some other of its activities. The attitude of your 
government. has not prevented private individuals and 
foundations from exercising a powerful influence in 
favor of the resumption of international intercourse 
and the furtherance of scientific cooperation. It is 
peculiarly appropriate that in addressing you I should 
record here in the first place the work of the dis- 
tinguished president of this great university, who was 


the first chairman of the League of Red Cross So- 
cieties, at Geneva and Paris. Then I would mention 
the work of the Rockefeller Foundation, particularly 
in regard to medical education. I well remember the 
impression produced by a large gift to the medical 
school of University College, London, a few years 
after the war. The idealism, shown by giving so large 
a sum to a foreign institution, aroused feelings of 
enthusiasm and admiration among British men of 
science, and since then medical education has bene- 
fited in other countries, regardless of polities. I take 
pleasure in recording that the medical school with 
which I aih myself associated has received several 
benefactions from the Rockefeller Foundation, More- 
over, by giving traveling fellowships regardless of 
nationality, the foundation has done much to further 
scientific intercourse, particularly by enabling the 
younger men to visit foreign laboratories. Thus the 
first visitor from Central Europe to work in my 
laboratory after the war was enabled to do so by a 
Rockefeller Traveling Fellowship, and several of my 
pupils owe experience gained in American laboratories 
to the same endowment. The annual review of the 
work of the foundation gives an idea of its world- 
wide activities. Thus in 1925, in addition to taking 
measures for the combating of hookworm disease, 
yellow fever and malaria, the foundation contributed 
to the progress of medical education in many coun- 
tries, maintained a modern medical school in Peking, 

• provided, directly or indirectly, fellowships for 842 
men and women from forty-four different countries 
and financed the travel of fifty other persons, officials 
and professors. Such activities are indeed a powerful 
and beneficent factor in international scientific inter- 
course. The International Education Board, estab- 
lished in 1923 by Mr. John D. Rockefeller, Jr., is an 
agency working in the same direction. In theory it 
may include the United States in its field of work. In 
practice, however, its interests lie mainly in other 
countries, since the General Education Board, founded 
by Mr. John D. Rockefeller, Sr., in 1902, is limited 
by its charter to the advancement of education in the 
United States. During the year 1926-1926 the In- 
ternational Education Board made ninety-seven first 
awards of fellowships and twenty-nine renewals; the 
holders came from twenty-five different countries. 
The voluntary migration of three hundred or more 
young scientists under the auspices of the board since 
its foundation provides interesting indications where, 
in the opinion of the European and American spon- 
sors, the more favorable conditions for research may 
be found at the moment. Thus in mathematics there 
is a marked migration toward France, Germany and 
Italy, in physics the trend is definitely toward En- 
gland, the United States, Denmark and Germany. 
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The primary object of the Eockefeller Foundation 
the improvement of health and of education; a 
valuable secondary result of their activities is the 
promotion of international amity. This latter object 
is the primary one in the case of certain other bene- 
factions, such as that of the thirty-two scholarships 
for American students, founded a generation ago by 
an Englishman, Cecil Rhodes, in his own University 
of Oxford. In this, as in other matters, Rhodes was 
a pioneer. His foundation has now a counterpart in 
the Commonwealth Fund, supported by gifts from the 
late Mrs. Stephen V. Harkness, which fund has 
established a number of fellowships for British 
graduates, tenable at American universities. I may 
perhaps quote from the official memorandum: “In 
creating these Commonwealth Fund Fellowships the 
Directors of the Fund have been impelled by a be- 
lief in the value of international opportunities for 
education and travel to young men and women of 
character and ability, and by a conviction that such 
opportunities offered to British students will promote 
the mutual amity and understanding of Great Britain 
and the United States.” The John Simon Guggen- 
heim Memorial Foundation indirectly furthers the 
same object by giving fellowships to American gradu- 
ates fo3^ study abroad. All these factors are bound 
to have a favorable effect on the outlook of the 
younger generation of scientific workers; half a cen- 
tury ago they did not exist; in the main we owe them 
to your country. ’ 

National characteristics have an interest, compa- 
rable to that which the student of natural history takes 
in the various species of animals and plants. National 
psychology may be as interesting as the nesting habits 
of birds. Each nation has its own particular genius, 
without which the world would be the poorer. It is 
interesting to inquire which nations show the greatest 
aptitude for scientific research, and why they do so. 
I feel convinced, as a result of a statistical inquiry, 
into which I can not enter here, that the small nations 
are preeminent in this respect. Per million of popu- 
lation Holland, Switzerland and the Scandinavian 
countries at present seem to contribute more to the 
progress of science than any of the larger nations. 
Why this is so it is difidcult to say. It is also inter- 
esting to speculate on the reasons which make pure 
mathematics flourish in Italy and in Sweden, music 
and organic chemistry in Germany, biochemistry and 
psychology in the United States, physiology in Brit- 
ain. Whilst we need not agree wholly with the open- 
ing words of Wurtz's dictionary of chemistry, which 
claims this science as French, and Lavoisier as its 
founder, we must recognize that we owe bacteriology 
to Pasteur and to France. The various nations have 
each their peculiar aptitude which by itself constitutes 


a reason for furthering international relations in 
science; my main reason for having brought this sub- 
ject before you is, however, a desire to promote, in 
the words of the Commonwealth Fund Memorandum, 
“mutual amity and understanding.” This object has 
already appealed to a number of your citizens; with 
the westward trend of civilization it is all the more 
desirable that the difficulties of an enfeebled Europe 
should be understood by America, which has become 
the economic mistress of the modern world, just as 
Rome in the third century B. C. became the political 
mistress of the Mediterranean. Europe, like Greece, 
has suffered from internal strife, yet the influence of 
Greece was not extinguished by the loss of political 
independence; the Academy survived for seven cen- 
turies, and the migration of Greek scholars began 
the Renaissance. Similarly, the influence of Europe 
will survive her economic adversity; America will 
doubtless become even more interested in European 
affairs, just as Rome looked more and more to Greek 
civilization. 

I hope I have not wearied you with the dis- 
sensions of European men of science. In discussing 
them I have had in mind the words which mark so 
impressively the tomb of your great countryman, 
Grant, on the bank of the Hudson River. These 
words, used after a great crisis in your political his- 
tory, I would apply to scientific affairs of to-day: 
“Let us have peace.” 

George Barger 

Cornell Univebsitt 


SCIENCE WEEK IN NEW YORK 

December 27, 1928, a?o Jakitart 2, 1929 

Those who are engaged in the preparation for the 
coming eighty-fifth meeting of the American Asso- 
ciation for the Advancement of Science and Asso- 
ciated Societies, which will be held in New York City 
from December 27, 1928, to January 2, 1929, are 
endeavoring to arrange a week’s program so attrac- 
tive and interesting that the members of the associa- 
tion and the societies will be more than usually 
tempted to extend their individual visits to New York 
over the entire week from Thursday evening, Decem- 
ber 27, to Wednesday evening, January 2. 

With the commodious facilities afforded by several 
new, large, medium-priced hotels, recently constructed 
in the city, the local committee hopes to secure favor- 
able weekly — and, if possible, half-weekly— rates. 
The American Association program will begin with 
the opening session on Thursday evening, December 
27, and will conclude with a very interesting general 
address on Wednesday evening, January 2. Thus 
ample time will be afforded the members of the asso-* 
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eiation and of the societies to visit personally the 
remarkable group of scientific institutions which have 
been springing up in various parts of New York 
City during the last twenty-five years and which have 
transformed the city from a merely social, economic 
and artistic municipality into one of the most inter- 
esting centers of scientific activity in the world. 
Every branch of science represented in the American 
Association and Associated Societies has been affected 
by this astonishing expansion, which, in itself, is due 
to the intelligence and energy of the scientific men and 
women who have been attracted to the city, and also to 
the unprecedented inflow of wealth and beneficence 
that has touched and enriched every branch. • 

In geology and geography, in physics and chem- 
istry, in mathematics and engineering, in all the bo- 
tanical and zoological sciences — ^including biophysics 
and biochemistry— finally in anthropology, psychol- 
ogy and education, as well as in the medical sciences, 
the City of New York has made wonderful progress. 
Its laboratories and museums, the rapidly extending 
exhibition halls and scientific collections connected 
with its leading institutions of learning and culture, 
are in themselves worthy of prolonged study; because 
many of them represent the last word in the technique 
of scientific research. The governing oMcials of all 
the sixty institutions where various new facilities for 
research and education are to be seen have united in 
extending a cordial welcome to the visitors who will 
come to New York for the approach of Science Week. 
It will be a great loss, especially for those coming 
from a distance, if their plans are made for so short 
a visit that they will be obliged to spend all their time 
in the scientific sessions, thus making it impossible or 
difficult to take advantage of the opportunity of ae- 
cepting the hospitality of these numerous institutions. 
It is planned that the week^s program will include one 
special day for each of the most interesting organiza- 
tions, on which day these organizations will be spe- 
cially prepared for the reception of those who are 
in attendance at the great science convention. 

The American Museum of Natural History — ^with 
its fifty exhibition halls covering every branch of nat- 
ural history and anthropology— will itself fill a great 
deal of the time most advantageously. Visitors will 
be surprised to find in this institution a finely 
equipped laboratory for experimental zoology and 
will be pleased with the beginnings of the new ex- 
tension of its exhibitions and researches into other 
fields of biology, ichthyology and oceanography, as 
well as with the foundations of the future great Hall 
of Astronomy. 

Columbia University has offered its hospitality to 
the association and the societies; Dean George Brax- 
ton Pegram, of the Faculty of Science, is in charge 


of the university's arrangements, as well as the gen- 
eral arrangements for the meeting, and all inquiries 
for meeting places — ^whether at Columbia, the Amer- 
ican Museum, the Engineering Building, the Rocke- 
feller Institute or the Cornell Medical College — should 
be addressed to him. Of especial interest to the mem- 
bers of both the association and the societies are the 
superb buildings erected in the various departments 
of science since the association last met at Columbia, 
in 1916. Foremost among these buildings is the new 
Chemistry Hall, planned under the direction of the 
late Professor Charles F. Chandler and embodying all 
the newest ideas in the construction of a chemistry 
building, both for practical and experimental labora- 
tories, and the encouragement of various branches of 
research. It is expected that many of the sections of 
the association and the societies associated with it 
will find ample accommodation in the numerous lec- 
ture halls and laboratories of the university. The ad- 
jacent Teachers College, with its large auditoriums 
and lecture halls will especially welcome the various 
meetings devoted to education; while Barnard College, 
Horace Mann School, International House and Casa 
Italiana, on the university grounds, stand ready to 
open hospitable halls. The New York Historical So- 
ciety, adjacent to the American Museum, offers fur- 
ther accommodations at that part of town, while the 
medical and engineering sections will be magnificently 
provided for. 

Special efforts are being made to have the scien- 
tific sessions of the association and the societies dis- 
tributed as satisfactorily as possible in Science Week, 
It is hoped that the majority of the society meetings 
may not be crowded into the first half- week (De- 
cember 27 to 29) but that many of the societies will 
arrange to hold their meetings, receptions and dinners 
from Sunday, December 30 to Wednesday, January 2, 
the date on which the last general session of the 
American Association will be held, followed by the 
closing general reception. 

Evening addresses of general interest in the several 
science fields are being planned for every evening 
of the week, which are to be announced later. These 
will be delivered in the great Hall of the American 
Museum of Natural History (77th St., and Central 
Park West) and each is to be followed by a reception 
for those interested in the field of science represented 
by the address. The receptions will be held in the 
new education hall of the museum and the appro- 
priate exhibition halls will be open during the eve- 
ning, with special arrangements of exhibits planned 
particularly for these occasions. 

Registration offices for the convention will be in 
education hall at the museum, also at Columbia Uni- 
versity, where many of the scientific sessions are to 
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be held, and probably at the Engineering Societies 
Building (29 West 39tli St.) and at Cornell Medical 
College (28tli St. and Avenue A). Arrangements are 
in progress by which those who register may be sub- 
ject to just as little inconvenience as possible, espe- 
cially with reference to the validation of reduced-rate 
railway certificates and other features of registration. 
These arrangements will be announced later from the 
Washington office of Dr. Burton E. Livingston, per- 
manent secretary of the association, in the Smith- 
sonian Institution Building. 

The local arrangements for meeting places and 
equipment and for the general sessions, receptions, 
etc., are, as usual, in the hands of the local committees 
for the meeting, with a local executive committee con- 
sisting of the following members, as thus far ap- 
pointed : 

Henry Eairfield Osborn, president of the American 
Association, 

Michael I. Pupin, honorary chairman of the local com- 
mittee. 

George Braxton Pegram, general chairman of the local 
committees. 

J. McKeen Cattell, chairman of the executive com- 
mittee of the American Association and editor of 
Science. 

Sam F. Trelease, secretary of the local committees. 

Communications regarding arrangements for the 
meeting should be addressed to Dr. Sam F. Trelease, 
secretary, American Association office, American Mu- 
seum of Natural History, West 77th St., New York 
City, and a copy of each communication should be 
simultaneously sent also to Dr. Burton E. Livingston, 
permanent secretary, American Association for the 
Advancement of Science, Smithsonian Institution 
Building, Washington, D. C. 

The chief purpose of the newly elected president 
is to make the coming eighty-fifth meeting of real 
scientific significance in the advancement of science 
in this country, as is done, year by year, in the 
splendidly organized meetings of the British Asso- 
ciation for the Advancement of Science. Accord- 
ingly, invitations are being sent to the leading scien- 
tific representatives of New York, Princeton and New 
Haven, to serve as members of local advisory com- 
mittees for the several sections of the Association and 
their associated societies. Names of the members of 
these advisory committees will be published in the 
near future. It is hoped that they will lend their in- 
fluence and scientific prestige to the meeting and aid 
in making the New York programs much more valu- 
able than usual. 

The president is also suggesting to the vice-presi- 
dents for the sections that they choose for their ad- 


dresses subjects of current popular interest, and that 
they prepare their manuscripts, with summaries, well 
in advance, so that these may be released to the press 
in distant cities on the respective days when the ad- 
dresses are delivered. 

It fortunately happens that many of the most dis- 
tinguished men of American science are going to be 
in New York during this Science Week, so the prin- 
cipal general addresses will be very important. The 
plan of extending an invitation abroad to at least one 
great public lecturer is also under consideration. An- 
other very important feature of the coming meeting 
will be the symposia on topics of present interest, 
some of which may be suggested by the president of 
the association. It is, moreover, eminently desirable 
that the section officers and the officers of the asso- 
ciated societies join forces in avoiding conflicts of 
program so as to successfully amplify each other. 

Later issues of Soienoe will contain further an- 
nouncements of preparations for this really notable 
event in American scientific history. 

Henry Fairfield Osborn, 
President of the American Asso- 
ciation for the Advancement of 
Science, 


WALTER LE CONTE STEVENS 

Walosjr Le Conte Stevens was bom in G^ordon 
County, G-eorgia, on June 17, 1847. 

His early education was obtained from tutors in 
his f ather^s home and from local private schools near 
Walthourville. He entered the University School at 
Athens in 1862 and studied there for two years. 
During this time, though only sixteen years of age, 
he taught Latin and Greek in addition to his regular 
work as a student. 

In 1864 he entered the Confederate army and was 
stationed with the field artillery at Fort McAllister, 
Georgia. He was transferred to the Signal Corps 
and served as a telegraph operator until stricken by 
malaria. He spent most of his time while a soldier 
as an invalid. 

He entered the University of South Carolina in 
1866, just as that institution was changing from a 
college to a university, and received the degree of 
A.B. in 1868. His graduating essay was on ^Thysics 
and Metaphysics,” showing, in spite of almost ex- 
clusively classical training, a leaning toward scientific 
subjects. This leaning was, no doubt, fostered by 
his early association with his father, who was* a coun- 
try physician, and with his uncles, the famous Le 
Conte brothers. 

After graduation he clerked for a ^ort time in a 
drug store in Columbia and he tutored and taught 
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in local schools for about two years. It was during 
this time that his first paper, ^^Mutes and Liquids,” 
appeared in The Virginia Educational Journal, 

He was elected professor of chemistry and modem 
languages in Oglethorpe College and he spent the 
year of 1870-71 at the University of Virginia study- 
ing chemistry. After Oglethorpe College was closed 
in 1873 he taught science in the high schools of 
Savannah, Georgia, until 1876. In 1876-77 he again 
attended the University of Virginia, this time study- 
ing mathematics. 

Feeling that his chances for further development 
were small in the south he went to New York in 1878 
and taught as a special lecturer for five years, attend- 
ing night classes at Cooper Union. He spent much 
of his spare time in research on binocular perspective 
during this period. Several papers on this and re- 
lated subjects appeared at about this time. Largely 
as a result of this work, the University of Georgia 
granted him an honorary Ph.D. in 1882. 

He was elected professor of physics (and of course 
many other things as well) in the Packer Collegiate 
Institute in Brooklyn in 1882, which position he held 
until 1890. During this professorship he published a 
number of articles on sound. On resigning this posi- 
tion Dr. Stevens spent about two years in Europe, 
studying in Strassburg, Berlin and Zurich, returning 
to America in 1892 to accept a professorship of 
physics at the Rensselaer Polytechnic Institute. 

In 1892 he was elected secretary of Section B of 
the American Association for the Advancement of 
Science and in 1894 he became vice-president of this 
section. 

He came to Washington and Lee University in 1898 
as McCormick professor of physics, which position he 
held until his retirement as emeritus professor in 1922. 

His training and experience were broad and his 
interests were many. Music was his chief delight 
and he accumulated a most unusual library of grapho- 
phone records. He wrote many essays on cultural 
as well as scientific subjects, and his condensed re- 
views of operatic librettos were of the greatest inter- 
est and use to his friends. 

His death in Lexington, Virginia, on December 28, 
1927, removed one of the few remaining scientists of 
the old school. Hq was an accurate thinker and a 
powerful teacher, and his personality showed a most 
pleasing blend of classical polish and scientific pre- 
cision. He never allowed himself to specialize, but 
remained broad in tastes and interests. He felt that 
all the fields of physics were his own. 

Ejs long life of hard work and valuable accom- 
plishment was ended quietly and peacefully in his 
home in Lexington, and his interest in current hap- 
penings and affairs continued practically to the end. 


He is survived by his wife, Mrs. Virginia Lee 
Letcher Stevens, of Lexington, Virginia, and by his 
brother, J, Percy Stevens, of Atlanta, Georgia, 

BeITJAMIN AlDEN WOOTEIT 


SCIENTIFIC EVENTS 

PROPOSED MEMORIAL TO THE LATE PRO- 
FESSORS SIR WILLIAM M. BAYLISS 
AND ERNEST H. STARLING 

A COMMITTEE has been formed to raise funds where- 
with to commemorate the work of the late Professors 
Sir William M. Bayliss and Ernest H. Starling. This 
committee has issued the following memorandum : 

The opinion has been frequently and widely expressed 
that some fitting memorial should be made to x^ord the 
great services rendered, both to the science of physiology 
and to its applications in the practical problems of medi- 
cine, by the labors of Bayliss and Starling, who were in- 
timately connected for so many fruitful years. That 
they contributed greatly to the progress of physiology 
is too well recognized to need emphasis. The patient 
zeal of the one, the fire and enthusiasm of the other and 
the eagernesQi of both on all occasions to place their 
knowledge and experience at the disposal of other work- 
ers from any part of the world, have led to a universal 
appreciation of their services. ‘ The number of individuals 
in all countries who have profited directly from their help 
or indirectly by their influence is very great, and their 
writings stand as monuments to their industry and 
learning. 

A committee, the constitution of which is given below, 
has been formed to issue an appeal for funds wherewith 
to commemorate the connection with physiology of these 
great partners in a manner of which they themselves 
would have approved; a material memorial or an annual 
lecture would have seemed a smaller thing to them than 
the provision of means whereby young workers of suitable 
training and ability might be attracted into their chosen 
subject. The committee, therefore, is of opinion that the 
most fitting memorial would be the creation at University 
College of a Bayliss and Starling studentship, open to 
any graduate in science of any univetsity, or any gradu- 
ate or undergraduate in medicine of suitable standing, to 
enable him to spend a year or more in such training in 
physiology and biochemistry as would fit him for re- 
search. A small part of the funds collected might be 
employed in the erection of a simple memorial tablet in 
the entrance hall of the Institute of Physiology. 

Subscriptions may be sent to Professor Lovatt Evans 
at the Institute of Physiology, University College, Gower 
Street, London. 

Members of the Committee: Professor J, Barcroft, 
Cambridge; Samuel Bayliss, Wolverhampton; Sir J. 
Rose Bradford, president of the Royal College of 
Physicians; Professor W. B. Cannon, Harvard Med- 
ical School; Professor E. P. Cathcart, Glasgow; Dr. 
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H. H. Dale, National Institute for Medical Research; 
Professor J. C. Drummond, University College, Lon- 
don; Professor C. Lovatt Evans, University College, 
London; Dr. J. Fawcett, Q-uy^s Hospital; Sir Gregory 
Foster, provost of University College, London; Sir J. 
Kingston Fowler, London; Professor A. Y. Hill, 
Foulerton professor. Royal Society; Sir F. G. Hop- 
kins, Cambridge; Professor J. B. Leathes, Sheffield; 
Sir T. Lewis, University College Hospital, London; 
Professor Graham Lusk, Cornell Medical College, 
New York; Professor Sir C. J. Martin, director. 
Lister Institute; Professor M. S. Pembrey, Guy’s 
Hospital Medical School; Professor Sir E. Sharpey- 
Shafer, Edinburgh; Sir C. Sherrington, Oxford; Pro- 
fessor G. Elliot Smith, University College, London; 
Dr, Hubert Starling, Norwich; Professor J. F. Sten- 
ning, warden of Wadham College. 

THE YALE SCHOOL OF FORESTRY 

The Yale School of Forestry has announced certain 
changes in policy designed to strengthen its course of 
study and broaden the opportunities for work of an 
advanced and specialized character. These changes 
involve first a modification of the requirements for the 
degree of master of forestry, second the recognition of 
forestry by the graduate school of the university as an 
appropriate field of study for the degree of doctor of 
philosophy and third the enlargement and enrichment 
of the courses offered in a number of subjects. The 
new educational policy aims to provide, as formerly, 
a training for the general practice of forestry and, in 
addition, to afford special opportunities for the ad- 
vanced student who desires to specialize in some 
branch of forestry. This will strengthen the present 
curriculum and enable the school to fulfil its funda- 
mental objective of offering to the individual student 
a type of training which best meets his special educa- 
tional needs. Under the new plan the requirements 
for the degree of master of forestry include: two 
years’ work in technical forestry, one year of which 
must be in residence at Yale; a thesis representing 
work of an individual character, and an examination 
covering the general field of forestry. 

The degree of doctor of philosophy is conferred by 
tjie graduate school of the university. The work of 
the student is under the direction of the faculty of 
forestry of the graduate school, which includes the 
professors of the school of forestry giving instruction 
in the graduate school and representatives from other 
departments whose work is affiliated with forestry. 

A number of the courses offered by the school will 

* 

be enlarged and made more comprehensive. The 
former plan of a prescribed curriculum necessitated 
the curtailment of certain courses in order that each 
student might be able to cover the field of forestry in 


a specified period of time. In consequence these 
courses could not be given with the degree of thor- 
oughness compatible with sound education. 

Of special importance is the extension of work in 
soils. Through a cooperative arrangement with the 
Connecticut Agricultural Experiment Station, the 
school has secured the services of Mr. M. Francis 
Morgan to conduct the instruction in this subject. 
He will offer a foundation course especially designed 
for forestry students and also will direct the work of 
advanced students. 

The course in forest entomology will also be en- 
larged. The instruction in this subject will be given 
by Dr. Roger Boynton Friend. He will offer a foun- 
dational course in entomology and direct the work of 
those specializing in forest entomology. 

, Larger opportunities for the graduate student will 
be afforded in the fields of forest products, forest 
policy, economics and forest pathology, 

INCREASE OF SALARIES AT COLUMBIA 
UNIVERSITY 

A EiSB in salaries of teachers and administration 
officers of Columbia University, effective on July 1, 
has been authorized by the board of trustees. The 
increases will affect all the 450 members of the teach- 
ing and administrative staff appointed directly by the 
trustees for full-time service, except for two small 
groups for whom provision has already been made, 
either by special salary rises or by appropriations in 
the 1928-29 budget. 

The new salary schedule will increase the present 
minimum scale for full professors to $7,500 a year, 
instead of $6,000 as heretofore, and will provide three 
groups — one at $9,000, one at $10,000 and one at 
$12,000— to which individual professors of exceptional 
service or distinction may be advanced or appointed. 
Sixty-eight professors have now been placed in these 
groups. 

The new normal minimum for associate professors 
will be $5,000, instead of $4,500, with a $6,000 classi- 
fication for individuals of exceptional service or dis- 
tinction, fifteen having already been placed in this 
category. 

Assistant professors will receive a normal minimum 
of $3,600, instead of $3,000 as heretofore, and there 
will be groups at $4,000, $4,500 and $5,000 for those 
of exceptional distinction or service. Fifty are al- 
ready allotted to these groups. 

The new ni mi m um for instructors has been set at 
$2,400, replacing the old minimum of $2,000, with 
advancement in the following years, if reappointed, 
to $2,700 and $3,000. Additional compensation has 
been provided also for fourteen officers of the univer- 
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sity administration^ seventeen members of the library 
staff and five members of the business administration. 
The new schedule will not apply to services given in 
the summer session or in extension work. 

Remarking that the action of the trustees was con- 
sistent with a liberal policy adopted as far back as 
1875, President Butler said: 

They have now, through their careful husbanding of 
the university's resources, and by reason of recent bene- 
factions, been able to take action which will add greatly 
to the satisfaction and material rewards of academic 
service at Columbia University. It is greatly hoped that 
this action will set an example to be followed at other 
institutions to the well-deserved advantage and comfort 
of the great body of American scholars engaged in the 
world of university teaching and research. 

AMERICAN MEDICAL ASSOCIATION 
GRANTS FOR RESEARCH 

The committee on scientific research of the Amer- 
ican Medical Association has made a grant of $250 
to Dr. 0. Larsell, of the University of Oregon Medical 
School, Portland, in aid of his studies on the hemo- 
poietic effect of nuclear extractives. 

Dr. A. A. Maximow, professor of anatomy at the 
University of Chicago, has received $1,000 from the 
association for paying sidlled technical help. 

Dr. G. A. Talbert and his collaborators of the physi- 
ological department of the University of North Da- 
kota have received a third grant of $300 for continu- 
ing the research on the ^'Constituents Common to the 
Sweat, Urine and Blood,” 

A substantial grant has been made to the depart- 
ment of agricultural chemistry of the University of 
Wisconsin for a quantitative study of the distribution 
in foodstuffs of copper which, from recent researches 
in that department, is now known to supplement iron 
in the building of hemoglobin in the mammal. 


SCIENTIFIC NOTES AND NEWS 

Dr, WiiiLiAM B. Harkxhs, professor of chemistry 
at the University of Chicago, has been awarded the 
Willard Gibbs gold medal of the Chicago section of 
the American Chemical Society. 

The Louis Edward Levy medal of the Franklin 
Institute of Philadelphia has been awarded to Dr. 
Vannevar Bush, professor of electric power trans- 
mission at the Massachusetts Institute of Technology, 
for two papers on the Product Integraph, a mathe- 
matical instrument developed under Dr. Bush’s di- 
rection. The medal will be presented at the aimual 
medal day exercises of the Franklin Institute on May 
16. 


At the annual general meeting of the Institute of 
Chemistry, held on March 1, the Meldola medal for 
1927 was presented to Dr. J. H. Quastel, fellow of 
Trinity College, Cambridge. 

The editors of the Journal de Mathematiques an- 
nounce that the volumes for 1928 and 1929 will be 
dedicated to the eminent mathematicians Paul Appell 
and Simile Picard, as a tribute upon the occasion of 
their scientific jubilees. The edition will be limited, 
and the volumes will not be reprinted. 

Dr. Weber, professor in the University of Geneva, 
presided over the Congress of the Anatomists’ Asso- 
ciation which opened on April 3 in Prague. The vice- 
president is Dr. J. P. Hill, professor of embryology 
in the University of London. 

Waldemar Kaempeeert, of New York, the editorial 
and scientific writer, has been appointed director of 
the Rosenwald Industrial Museum, Chicago. 

Professor Dr. C. Ramsaueb, director of the Phys- 
ical Institute of the Technical High School of Dant- 
zig, Germany, has been appointed head of the new 
research laboratory which the Allgemeine Elektricitats 
Gesellschaft is establishing in Berlin. 

Dr. George T. Pack, for five years professor and 
head of the department of pathology, University of 
Alabama School of Medicine, has accepted an ap- 
pointment at the Memorial Hospital for Malignant 
Diseases, New York. 

Dr. B. Youkgblood has resigned as director of the 
Texas Agricultural Experiment Station, effective on 
April 30, to continue the development of the cotton 
utilization research program of the U. S. Bureau of 
Agricultural Economics. He is succeeded as director 
of the station by A. B. Conner, who has been con- 
nected with the Texas station since 1904, as agrono- 
mist, vice-director and acting director, 

Edgar S. Ross, senior fellow at the Mellon Insti- 
tute, has resigned to become manager of research and 
development for the Headly Good Roads Company, 
of Philadelphia. 

Dr. George T. Moore, director of the Missouri Bo- 
tanical Garden, is making an extended trip abroad, 
during which he will visit the leading botanical gar- 
dens and experiment stations of Europe, as well as 
the principal bulb and orchid growers. 

Professor and Mrs. T. D. A. Cockerell have left 
Siam for Australia after conference with Dr. Kerr 
on the Siamese flora and with Dr. Hugh M. Smith on 
Siamese fishes. 
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Bb. William H. F. Addison, of the University of 
Pennsylvania, who has been at the Institute Cajal, 
Madrid, for the past two months, will go to London 
about the first of May to attend the Harvey tercen- 
tenary celebration. 

Dr. H. a. Gleason, of the New York Botanical 
Garden, sailed on March 22 for Europe, where he 
will devote the ensuing six months to a continuation 
of his studies on the plant life of British Guiana. 
His work will be done mainly at the Royal Botanic 
Gardens, Kew, England, where the most important 
collections of Guiana plants are conserved. 

Dr. Thomas A. Jaggar, seismologist of the United 
States Geological Survey in charge of the Hawaiian 
Volcano Observatory, has left Washington to head the 
National Geographic Society’s expedition to explore 
the Mount Pavlof sector of the Alaskan peninsula 
and Aleutian Islands volcanic chain. 

Ernest G. Holt will head an expedition to South 
America to study bird life, which is being organized 
under the auspices of the Carnegie Museum and the 
National Geographic Society. 

T. H. C. Taylor, entomologist of the Department 
of Agriculture of Fiji, recently visited the fruit-fly 
laboratory of the U. S. Bureau of Entomology at 
Ancon, Canal Zone, on his way from Trinidad to Fiji. 

According to the Electrical World, P. A. Maximov, 
president of the Soviet Electrotechnical Trust, has ar- 
rived ia this country, accompanied by B. I. Bukhovt- 
sev, production manager of the trust, to make a study 
of the electrical industry. 

Harry A, Curtis, professor of chemical engineer- 
ing at Yale University, sailed on April 11 as a repre- 
sentative of the U. S. Department of Agriculture to 
the International Nitrogen Conference which begins 
April 30. This is the conference to be held aboard the 
North German Lloyd steamer iMtzow in the Adriatic. 
Dr. Curtis expects to return early in June. 

Dr. Solomon KAtzenellenbogen, former chief 
resident physician at the Hospital Canton, Geneva, 
Switzerland, and lecturer in internal medicine at the 
University of Geneva, has arrived in Baltimore to take 
over his new duties as associate professor in psychi- 
atry at the Johns Hopkins University School of Medi- 
cine. 

Dr. Sergius Morgulis, professor of biochemistry in 
the University of Nebraska College of Medicine, has 
been invited to deliver the introductory lecture at the 
meeting of the congress of the Gesellschaft fur Ver- 
dauungs- und Stoflwechselkrankheiten. The congress 
will hold its session in Amsterdam from September 
12 to 15. 


Professor Samuel J. Barnett, of the physics de- 
partment of the University of California at Los An- 
geles, has been selected to deliver the fourth annual 
research lecture at the university on April 20. His 
subject will be “The Elementary Magnet as a Spin- 
ning Top” and will be a popular treatment of the sub- 
ject of gyro-magnetic phenomenon. 

Dr. Colin G. Fink, head of the division of electro- 
chemistry of Columbia University, has addressed the 
Maryland section of the American Chemical Society 
on “Corrosion, its Prevention and the Restoration of 
Ancient Bronzes.” 

D. McFarlan Moore, of the Edison Lamp Works, 
recently addressed the chemical engineering students 
of Columbia University on “Neon and the Electric 
Conduction of Gases.” 

Dr. W. W. Lepeschkin, professor of plant physi- 
ology, University of Prague, Czechoslovakia, will give 
an address at the Michigan State College on April 20, 
under the auspices of the Phi Sigma Society. The 
subject of the address is “Colloidal State of Sub- 
stances as a Necessary Condition of Life.” 

Professor James Franck, of the University of 
Gottingen, Germany, recently gave at Cornell Univer- 
sity a series of fiye lectures on “Quantum Jumps of 
Electrons.” 

Professor Bruno Bloch, director of the dermato- 
logical clinic of the University of Zurich at Stras- 
bourg, lectured at the Harvard Medical School on 
April 16. His subject was “Formation of Pigment in 
the Skin.” 

Under the joint auspices of the University of Chi- 
cago and the Institute of Medicine, the third John M. 
Dodson lecture of the Rush Alumni Association was 
given on April 16, at the University of Chicago clinics, 
by George Barger, professor of biologic chemistry, 
University of Edinburgh, on “The Thyroid Hormone.” 

Isaac Phillips Roberts, emeritus professor of 
agriculture in Cornell University and formerly dean 
of the College of Agriculture, died on March 17 at 
Palo Alto, California, in his ninety-fifth year. 

The ninth annual meeting of the Southwestern 
division of the American Association for the Ad- 
vancement of Science will be held in conjunction 
with the first special joint meeting of the Pacific 
division at Flagstaff, Arizona, from April 23 to 26, 
inclusive. A feature of the meeting will be the at- 
tendance and participation in the . programs of a 
number of members of the . Pacific division. Under 
tentative plans each division will designate the 
regular annual meeting of the other as a special meet- 
ing of its ovra. 



418 


SCIENCE 


[VoL, LXVII, No. 1738 


The fifth annual meeting of the West Virginia 
Academy of Science will be .held on May 18 and 19 
at Davis and Elkins College, Elkins, West Virginia. 
On Friday evening an illustrated lecture on “South 
America and its Mineral Resources” will be given by 
Dr. Benjamin L. Miller, professor of geology in 
Lehigh University. The sections of the academy are : 
Biology, chemistry, geology and mining, mathematics 
and physics and social science. Dr. John L. Tilton, 
professor of geology in West Virginia University, is 
the president of the academy. 

The North Dakota Academy of Science will hold 
its twentieth annual meeting at the North Dakota 
Agricultural College, Fargo, on May 4 and 5. Dr. 
H. L. Walster, dean of agriculture at the North 
Dakota Agricultural College and agrononoist at the 
experiment station, will preside. Professor J, Arthur 
Harris, head of the botany department of the Uni- 
versity of Minnesota, will make the invitation address 
on the topic “The Biological Application of Practical 
Agricultural Experimentation.” 

The Rocky Mountain Section of the Mathematical 
Association of America will meet at the Colorado 
School of Mines on April 20 and 21. The outside 
speaker will be Dr, E. B, StoufPer, dean of the grad- 
uate school and professor of mathematics at the Uni- 
versity of Kansas. 

The fifty-seventh annual meeting of the American 
Public Health Association will be held in Chicago, 
from October 15 to 19, with headquarters at Hotel 
Stevens. The American Child Health Association 
and the American Social Hygiene Association will 
meet with this organization. Dr. Louis E. Schmidt 
is chairman of the local committee and Arthur B. 
Gorman is secretary. Sessions are being arranged 
for health officers, child hygienists, public-health 
nurses, laboratory technicians, vital statisticians, 
health education directors, food and drug experts, 
industrial hygienists and public-health engineers. 

The sixteenth annual meeting of the Eugenics Re- 
search Association will be held at the American Mu- 
seum of Natural History in New Tork City on Satur- 
day, June 2. This will be a joint meetiug of the 
Eugenics Research Association and the American 
Eugenics Society. 

Db. Mark H. Ikobaham, associate secretary of the 
American Mathematical Society, writes that the so- 
ciety held its spring meeting in the west at the Uni- 
versity of Chicago on April 6 and 7. The attendance 
was about 120, including approximately 100 members. 
There were 49 papers presented to the society: 15 in 
geometry, 7 in applied mathematics, 10 in algebra 
and 17 in analysis. On Friday afternoon Professors 


E. B. Stouffer and E. P. Lane gave symposium ad- 
dresses on “Recent Developments in Projective Dif- 
ferential Geometry.” At the dinner held Friday 
evening Professor L. E, Dickson was presented with 
the first award of the Frank Nelson Cole prize. This 
was presented for his book “Algebren imd ihre Zahl- 
entheorie” and other works. These works are a con- 
tinuation of the work in linear algebras for which 
he was presented with the thousand-dollar prize at 
the meeting of the American Association for the Ad- 
vancement of Science in Cincinnati. 

A COHFEBENCE on the improvement of hard spring 
wheat was held at Fargo, North Dakota, on March 27, 
at the North Dakota Agricultural College, with Dr. J. 
L. Coulter, president of the institution, presiding. 
The aim of the conference was to discuss the develop- 
ment of wheats more resistant to disease, especially to 
stem rust, and possessing better quality. There were 
sixty-five in attendance at the conference. Addresses 
were made by plant breeders, plant pathologists and 
agronomists, and by men representing commercial in- 
terests. In addition to the addresses, committees were 
appointed to formulate a program of wheat improve- 
ment, to discuss the organization and cooperation of 
the program and the financing of it. The conference 
adjourned after having elected Dr. J. L. Coulter, 
president; Dr. Andrew Boss, vice-president, and Dr. 
L. R. Waldron, secretary-treasurer, and after ap- 
pointing a program committee of eighteen and a 
finance committee of five. 

A CONEERENOE Oil industrial gas and coke heat was 
recently held at the Mason laboratory of mechanical 
engineering at Yale University, under the auspices of 
the mechanical engineering department, cooperating 
with the Manufacturers' Association of Connecticut. 
Over two hundred and fifty engineering executives at- 
tended, from not only Connecticut, but from other 
eastern states. This was the second of a series of 
similar meetings on heat and heat treating inaugurated 
by the university and the Manufacturers' Association 
as a service to Connecticut industries, the first confer- 
ence dealing with electrical heat-treating. 

The United States Civil Service Commission an- 
nounces competitive examinations for men for bio- 
chemist (soil fertility), $3,800 to $6,000; associate soil 
technologist, $3,000 to $3,600, and assistant soil tech- 
nologist, $2,400 to $3,000. Applications for these 
positions must be on file with the commission at Wash- 
ington, D. C., not later than May 8. The examina- 
tions are to fill vacancies in the Bureau of Chemistry 
and Soils, Department of Agriculture, for duty in 
Washington, D. C., or in the field. 

It is announced by Dr. Howard McClenahan, sec- 
retary of the Franklin Institute, that the institute now 
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has money and property in hand amounting to $2,- 
000,000, which it proposes to apply toward building 
on the Parkway a great museum of industry and 
physical science. 

Endowment of $7,000,000 is being sought for the 
Engineering Foundation and the Engineering Socie- 
ties Library, according to an announcement by the 
board of trustees of the United Engineering Society, 
representing the national societies of civil, mining and 
metallurgical, mechanical and electrical engineers. 
One fund of $5,000,000, it is planned, will be applied 
to the research projects of the foundation, and a sec- 
ond fund of $2,000,000 to the maintenance of the li- 
brary. The foundation was established thirteen years 
ago with a gift of $500,000 from Ambrose Swasey, 
engineer and manufacturer of Cleveland, Ohio. This 
amount has been increased to about $625,000. 

An appropriation of $300 each year for a period 
of five years for the International Society for the Ex- 
ploration of the Arctic Regions by Means of the Air- 
ship (see Science for April 6, page 363) will be 
recommended to the House by the Committee on For- 
eign Affairs. The committee, on March 31, voted a 
favorable report on the Porter resolution, designed to 
carry out the recommendations of President Coolidge 
on the subject. The 19 nations which are expected to 
contribute to the work of the society, of which Fridt- 
jof Kansen is the president, are: Bulgaria, Denmark, 
Germany, England, Estonia, Finland, France, Italy, 
Japan, Latvia, the Netherlands, Norway, Austria, 
Sweden, Switzerland, Spain, Czechoslovakia, Russia 
and the United States. 

The final closing of a contract with the Amarillo 
Oil Company, of Amarillo, Texas, which, it is thought, 
will greatly increase the available supply of helium 
required for the operation of dirigibles, is announced 
by the U. S. Bureau of Mines. Under the terms of 
the contract, the bureau will undertake the extraction 
of the helium from natural gas from the company's 
leases on the Cliffside Structure in Potter County, 
Texas, at a new helium plant to be constructed by the 
government at Amarillo. 

PuECHASB of a property at 135 North 1.9th Street, 
which will complete the site for the proposed building 
group of the Franklin Institute, was approved at a 
meeting of the institute on March 15. Henry Howson, 
senior vice-president of the institute, announced that 
the purchase gave that body title to the entire plot, 
288 by 110 feet, along 19th Street, between Cherry 
and Race Streets. At the lecture which followed the 
meeting a report on the work of the Bartol Research 
Laboratories was submitted by Dr. W. F. G. Swann, 
director. Dr. Swann discussed the more important 
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researches which have been completed or are being 
carried on at this time. 

The Canadian correspondent of Engineering and 
Industrial Chemistry writes that the Dominion Gov- 
ernment will proceed during 1928 with the establish- 
ment of National Research Laboratories for Canada 
at Ottawa. In the government estimates for the year, 
just made public by the minister of finance, the sum 
of $750,000 is provided for the construction of the 
first unit of a series of laboratories for the conduct 
of industrial research and the determination of stand- 
ards. This combines, in a way, the functions of such 
institutions as the Bureau of Standards at Washing- 
ton and Mellon Institute of Industrial Research at 
Pittsburgh. The project has been under consideration 
for several years. With the necessary money voted 
for a building and equipment, the National Research 
Council will be able to make definite progress this 
year. Two other items in the government estimates 
are of interest to chemists. In the Mines Department 
appropriations, there is the sum of $12,000 for the 
Explosives Division for organization and equipment 
purposes, and there is another item — ^$50,000 — ^for 
new laboratories in connection with the Fuel Testing 
Division. There are also increased appropriations 
for dairying, feed and fertilizer control and experi- 
mental farms. Canada’s main estimates for the year 
are $373,796,856, an increase of $7,725,542 over the 
total provided for the current fiscal year. Supple- 
mentary estimates will be tabled towards the close of 
the parliamentary session. 

The Russian Academy of Sciences has decided to 
organize a joint expedition with German scientists 
for the purpose of exploring the Pamir. Among the 
members of the expedition will be geologists, meteorol- 
ogists, botanists, geographers, etc. The Academy of 
Sciences will be represented in the expedition by Pro- 
fessor* Korzhenevsky, of Tashkent University, the 
geologist Stcherbakov, and Professor Belayev, while 
the Germans will include Professor Ficker, of the 
Berlin Meteorological Institute, the geologist Rickmers 
and others. The expedition is to take place in May. 

The request of the Stoll-McCracken expedition for 
permission to explore northeast Siberia and study 
mammals and birds has been approved by the All 
Union Society for Cultural Relations. Members of 
the expedition include Harold McCracken, associate 
editor of Field and Stream; Dr. H. E. Anthony, mam- 
malogist of the American Museum of Natural His- 
tory; Charles H. Stoll, New York financier; John 
Burnham, president of the American Game Protection 
Association; Carl Frederi<^, president of the Camp- 
fire Club of America; George Potter, taxidermist, and 
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Mrs. Charles H, Stoll, photographer. The party pro- 
poses, after exploring Alaska and the Aleutian 
Islands, to arrive at Petropavlovsk, Kamchatka, on 
June 1, on board the ship Morrissey, commanded by 
Captain Bartlett. After Kamchatka the party will 
proceed to the Gulf of Anadir and then through Ber- 
ing Strait to the mouth of the Kolymia River. 

According to Industrial and Engineering Chem- 
istry, invitations have been received by the executives 
of large American chemical companies to attend an 
international nitrogen conference in the Adriatic, be- 
ginning April 30. The invitations were issued by the 
following, who comprise the largest nitrogen pro- 
ducers of Europe: Comptoir Fran§ais de PAzote, 
Paris; Montecatini Societa Generate, Milan; Nitram, 
Ltd., London; Norsk Hydroelektrisk Kvaelstofaktie- 
selskab, Oslo, and Stickstoif-Syndikat, G. M. B. H., 
Berlin. The scope and objects of the meeting will be 
to put on record the knowledge which has been gained 
since the conference held at Biarritz last year in re- 
"gard to fertilizers in their relation to agriculture and 
to afford opportunity for discussion. Papers will be 
presented by J. Bueb, F. C. 0. Speyer, L, Bretig- 
niere, H, Warmbold, Sir Frederick Keeble, A. De- 
molon, Erwin Baur, H. J. Paige, T. H, J. Carroll and 
J. Galland. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

'The cornerstone of the William H. Welch medical 
library at the Johns Hopkins University School of 
Medicine has been laid by the president of the univer- 
sity, Dr. Frank J. Goodnow, who placed in the stone a 
copper box containing correspondence between Dr. 
Welch, the university and the General Education 
Board, whose financial help made the library possible. 

Immediate construction of a new chemistry build- 
ing to cost $350,000 has been authorized by the board 
of trustees of the University of New Hampshire. The 
establishment of a department of agricultural eco- 
nomics in charge of M. Gale Eastman has also been 
authorized. 

The Journal of the American Medical Association 
records the appointment of Dr. Stuart Graves, of 
Louisville, Ky., as dean of the school of medicine of 
the University of Alabama to succeed Dr. Clyde 
Brooks, who has been appointed chairman of a newly 
created faculty committee on research, for which the 
last legislature made a special appropriation. The 
appointment of Dr. Graves is said to be the first step 


in a program to establish a four-year medical course 
at the university. 

Professor A. B. Coble, of the Johns Hopkins Uni- 
versity, recently accepted a professorship of mathe- 
matics at the University of Illinois, where he had been 
prior to the present academic year. 

Dr. William W. Watson, assistant professor of 
physics at the University of Chicago, has been ap- 
pointed assistant professor of physics at Yale Uni- 
versity. 

At Princeton University, Dr. Herman Weyl, pro- 
fessor of high mathematics at the Eidenossischen 
Technischen Hochschule in Zurich, Switzerland, has 
been appointed to the Thomas D. Jones research pro- 
fessorship of mathematical physics. The following 
three members of the department of mathematics have 
been promoted from associate professor to full pro- 
fessor: James Waddell Alexander, Solomon Lefschetz 
and Joseph H. M. Wedderburn. 

In place of the existing department of philosophy 
and psychology at University College, London, a de- 
partment of philosophy and a department of psy- 
chology have been instituted. Professor C. E. Spear- 
man, now Grote professor of philosophy of mind and 
logic, will be head of the department of psychology, 
his title being changed to professor of psychology in 
the University of London. 

Dr. Werner Heisenberg, of the University of 
Copenhagen, has been appointed professor of theo- 
retical physics at the University of Leipzig. 

Dr. Debeyre has been appointed successor to the 
late Professor Lanesse in the chair of histology at the 
University of Lille. 


DISCUSSION AND CORRESPONDENCE 

THE APPEARANCE OF INSTABILITY OF 
CONDENSED SUBSTANCES NEAR THE 
ABSOLUTE ZERO OF TEMPERATURE 

In a previous article in Science,^ the writer called 
attention to the possibility of condensed substances 
becoming unstable and exploding under a high pres- 
sure at or near the absolute zero of temperature, and 
mentioned that white tin should behave in this man- 
ner. The criterion for the existence of such an 
instability is that if from external evidence it appears 
that the controllable internal energy of a substance 
can not lie below a certain value, and this can not be 
accounted for by integration of the specific heat down 
to the absolute zero of temperature, the substance 

1 LXVII, 1725, p. 69, 1928. 
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must become unstable at or near this zero and explode. 
Thus, for example, the heats of formation of mols of 
the substances H^O, CH^, NH^ and COg in the gaseous 
state from the elements C (graphite), Hg, Og, IST^ 
are about 57,880, 18,300, 9,500 and 97,000 caFs, re- 
spectively, at room temperature. These heat energies 
are derived from the internal energies of the elements, 
which, if no instability occurs, are given by the in- 
tegration of the specific heats down to the absolute 
zero of temperature with the final state being solid. 
But the internal energies of the foregoing elements 
obtained in this way by the writer (May number of 
the J, Franklin InsL) are 45, 1,100, 2,980, 3,090 caPs, 
respectively, and are thus not sufficiently large to 
account for the heats of formation. It was also 
shown in this paper that the temperature at which 
instability begins is always above the absolute zero. 
Thus one of the elements of each of the foregoing 
compounds becomes unstable at a low temperature. 
But since the heat of formation of a compound is not 
likely to be derived from the internal energy of one, 
of its elements only, each of the foregoing elements 
very probably becomes unstable at a certain tem- 
perature. Thus frozen solid masses of these elements 
in interstellar space are likely to explode when their 
temperatures have fallen below certain values. 

If an external pressure is applied to such a sub- 
stance to prevent the explosion, and the substance is 
then allowed to expand doing external work, a state 
will eventually be reached at which the pressure and 
the internal energy is zero.^ The substance is now 
a modification of the original substance. In the ease 
of white tin we have already seen that the modified 
form is gray tin. Such modifications at low tem- 
peratures of the elements mentioned should exist, but 
at present they are not known. The vapors of such 
elements in interstellar space near the absolute zero 
of temperature would tend to condense into the stable 
modifications, but the process would take place almost 
infinitely slowly. 

R. D. KIleeman 

SCHENBCTAnY, N. Y. 

ETHYLENE IS A RIPENER OF FRUITS AND 
VEGETABLES 

In an article published in the Journal of Industrial 
and Engineering Chemistry (Vol. 19, p. 1135, 1927), 
Chace and Church decry the “wide publicity of the 
alleged ripening effect” of ethylene on certain green 
fruits. They state that the treatment of green 
bananas yith ethylene in a concentration of 1-5,000 
produced no acceleration of color or respiration in- 
crease, in opposition to the data which I have re- 
ported. It should be noticed that Chace and Church 

9 JPhys. Chem,, 31, 1669-1673, 1927. 


and Denny recommended concentrations less than 1 
part of ethylene to 5,000 of air in the coloration of 
citrus fruits, whereas I have recommended 1 to 1,000 
for the ripening of fruits at temperatures above 
65° F. Chace and Church report no effect of ethyl- 
ene upon the ripening of dates, and state there 
occurred “no material difference in composition be- 
tween the treated and untreated fruits” of lemon. 
Denny had previously reported a marked action on 
the stimulation of respiration in lemons under ethyl- 
ene treatment to produce coloration. It seems un- 
reasonable that the respiration can increase and 
still produce no effect on composition of the fruits. 
The data reported by the authors simply show that 
these workers in the U, S. Department of Agriculture 
do not know the proper conditions for ripening fruits 
with ethylene. 

An editorial in the Scientific American hastens to 
state that “the investigations carried out by Messrs. 
Chace and Church tend to disprove Dr. Harvey’s 
conclusions.” The statement that “these investigators 
have carefully studied the effect of ethylene on citrus 
fruits, dates, persimmons, bananas, tomatoes, pome- 
granates and avocadoes and find that while the color 
of the fruit is affected, none of the changes ordinarily 
connected with ripening are observable” is unjustified 
even by the article referred to. The effect of these 
publications is to bring under suspicion unjustly the 
process of ripening fruits with ethylene gas, a process 
which has been successfully used by hundreds of fruit 
jobbers to produce quicker ripening and a product 
of superior flavor. 

The statement by Chace and Church that the use 
of ethylene on persimmons “will be of no use to the 
grower because they could not be shipped after ripen- 
ing” is not to the point, for every fruit jobber knows 
the advantage of shipping fruits in the firm condi- 
tion. The difficulty of ripening such fruits after 
shipment has been removed by the discovery of this 
process whereby they may be quickly ripened at 
destination. We should be able now to import fruits 
from the tropics which were not available before. 

The ripening effect of ethylene on fruits and vege- 
tables can be demonstrated easily by any one who is 
willing to carry out the simple instructions for the 
process, namely : the green fruit should be put into a 
reasonably tight chamber, the temperature should be 
preferably at 65° F. but may be higher in some cases, 
and the concentration of ethylene should be estab- 
lished at 1 cu. ft. for each 1,000 cu. ft. of air space. 
The gas may be renewed each day. The fruit should 
be so packed into the space that there is free air 
circulation and an abundant supply of oxygen to care 
for a rate of respiration which is much increased. 
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Ethylene causes an increased rate of digestion of 
starch, which may make fruits sweeter, it causes 
changes in the cell wall materials just as in ripening 
fruits, it causes the disappearance of tannins and of 
organic acids to some degree, and increases protein 
cleavage. These same changes when occurring in 
fruits on the tree may be taken as evidences of 
ripening. 

The work of E. M, Harvey, J. T. Rosa, R. P. 
Hibbard, ‘W’. A. Gardiner, and others than the par- 
ties to this controversy has proven that ethylene and 
some related compounds have remarkable effect on 
stimulating enzyme actions. These compounds act as 
coenzymes, if such a blanket term is permitted, for 
the hydrolytic enzymes and may act as hydrolytic 
catalysts themselves according to data by Rhea and 
MuUinix. The triple bond as in acetylene has a dif- 
ferent action from the double bond of ethylene and 
propylene. The addition of elements at the double 
bond seems to destroy the action, except in some 
compounds which may yield ethylene. The formation 
of the oxide from ethylene destroys the effect. One 
is inclined to wonder if this catalytic action on 
hydrolyses is not a function of the double bond which 
may take on hydrogen and hydroxyl ions and again 
yield them easOy to anhydrides. The surface tension 
effects, solubiKty in aqueous and lipoid phases, as 
well as the low molecular weight may give these 
double bond compounds properties not possessed by 
other such compounds found in plants. 

I had been asked by two journals which have pub- 
lished articles in this controversy to write articles 
for them on the ethylene process. The data of value 
for commercial application had already been pub- 
lished sufficiently, and explicitly. I can see no reason 
why one should be required to publish before he is 
ready to do so. Charles Darwin would have had a 
slim chance of accumulating data for eighteen years 
if he had lived under our present system of reporting 
seientiffe results. 

R, B, Hjjivey 

Oambkidoe, Enouand 

BANANA STOWAWAYS 

In reference to the note of Mr. L. A. Adams in' 
SciENCB of February 24, 1928, it may be of interest 
to record that in the summer of 1909 a laborer en- 
gaged in carrying bananas from a refrigerator car to 
a warehouse in Madison, Wisconsin, was terrifiod by 
having an animal leap from a bunch he had just 
placed on his shoulder, and attack his throat. The 
creature was captured and brought to our laboratory. 
It proved to be a female Marmosa, probably M. 
murina, and carried a litter of young on her back. 
The whole family was kept alive for some days, but 


eventually died of malnutrition. Twice in the last 
twelve years we have received specimens of a small 
boa snake, taken from banana bunches, one at Madi- 
son, and one at St. Croix Falls, Wisconsin. 

George Wagner 

University of Wisconsin 

Under the above caption in Science for February 
24, L. A. Adams mentions the finding of opossums 
of some species of the genus Marmosa in a bunch of 
bananas at Urbana, 111. 

I have in my collection two specimens of small 
opossums, each taken in Colorado Springs. One is 
Marmosa cinerea, and was found in a bunch of 
bananas about August 2, 1905. I saw an account of 
the capture in a local paper and secured the animal, 
keeping it alive for several days. Like Mr. Adams’ 
animals it ate grasshoppers as well as other food. I 
was told that when caught it had a young one clinging 
to it, but that had disappeared before the animal came 
into my possession. The specimen was a female. 

The other example, Marmosa jseledoni, is a skin 
given me by C. E. Aiken, October 5, 1912. He told 
me the animal was given him in the fl.esh by a man 
who had killed it in a commission warehouse, thinking 
that it was a rat. The type locality of this species is 
Navarro, Costa Rica, and doubtless the animal reached 
here with bananas. Both of these specimens were 
identified by the Bureau of the Biological Survey. 

If my memory does not play me false, Victor 
Boreherdt, of Denver, told me that he had known of 
several instances of small tropical opossums being 
found in bananas in the city, 

Edwtard R. Warren 

Colorado Springs, Colo. 

GALILEI OR GALILEO? 

Would it not be time to call the great Italian by his 
right name? He is always referred to as Galileo, 
But Galileo was his given name, while Galilei was his 
family name. The French and Germans have always 
referred to him as Galilei, Of course the objection 
will be made that this is a paltry matter and that the 
usage Galileo is time honored. Still it is wrong. ‘ How 
would it do, if we referred to noted men bearing the 
names William Williams or Samuel Samuels as 
William or Samuel? 

A. Kampmeier 

Davenport, Iowa 

CONTRIBUTIONS ASKED FOR MEMORIAL 
TO LAPLACE 

From the Philosophical Society of Washington, ac- 
companying its subscription to the fund for the erec- 
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tion of a monument to the memory of the illustrious 
Laplace, comes the suggestion that a place should be 
requested for the publication in Science of the aspi- 
ration on the part of the Municipal Council of Beau- 
mont-en-Auge, where Laplace was born, to proceed 
with the project fomed before the World War to 
erect a memorial to Pierre Simon Laplace, author of 
'^La Mecanique Celeste'^ and '^L^Exposition du Sys- 
teme du Monde/^ 

A committee has been organized in France of the 
most distinguished members of the Academy of 
Sciences and afhliated bodies, whose resolve to make 
the intended monument an international tribute, 
worthy of the universal service performed by Laplace 
in the advancement of civilization, extends a call to 
scientists and scientific bodies of the United States, 
as well as those of other foreign countries, to hear this 
appeal for contributions toward the sum of $3,000 
which has been apportioned to be raised here. 

Checks drawn to the order of Monsieur Pierre 
Leger, treasurer of the Committee of Initiative, Paris, 
and sent to Monsieur Maxime Mongendre, Consul- 
General of France in New York, at 9 East Fortieth 
Street, New York City, will be forwarded to M. 
Leger, 

G. W. Littlehales 

Hvdeographio Oppioe, 

Washingoton, D. 0. 


SCIENTIFIC BOOKS 

Flora of the Panama Canal Zone, By Paul C. 

Standley. Contribution U. S. Nat. Herbarium. 

VoL 27. 1928. 

Stanuley has. published a very important contri- 
bution to our knowledge of the flora of the Panama 
Canal region. In 1921 the governor of the Canal 
Zone asked the assistance of the Department of Agri- 
culture in the preparation of an illustrated flora of 
the region. Standley was selected to prepare the 
flora, and the results of his investigations are now 
published. The purpose of the investigation was not 
only to contribute to our scientific knowledge of the 
region, but also to develop our knowledge of tropical 
agriculture. Some idea of the method of presenta- 
tion may be obtained from the statement that ^^with 
the aid of the many English and Spanish common 
names, it should not be difficult for the casual visitor 
to identify most of the important plants of the Canal 
Zone.'^ 

The flowering plants of the region number about 
two thousand species. Besides the native plants, the 
keys include also the cultivated plants. The work is 


based on the collections of the United States National 
Herbarium, which for many years has been receiving 
a wealth of material from collectors. Standley him- 
self visited the Canal Zone twice, studying the flora 
and making collections. He gave special attention to 
the common names in use and also to the local uses of 
plants. The publication, therefore, is not merely a 
taxonomic account of the flora, but includes also much 
material of more general interest. 

An interesting account is given of the contrasts in 
physiography and flora of the Atlantic and Pacific 
slopes. About two thirds of the Canal Zone lies on 
the Atlantic slope and has a highly diversified flora, 
very little of the pioneer vegetation remaining. The 
Pacific slope is comparatively arid, and the vegeta- 
tion is very different in type from that of the Atlantic 
slope. This difference in the two floras consists not 
only in the general appearance, but also in the genera 
and species represented. The most conspicuous ele- 
ment of the Atlantic slope flora is the great number 
and variety of palms. The author also includes a 
very interesting account of the history of botany ex- 
ploration in Panama. In short, the publication as- 
sembles in a single volume all the available informa- 
tion in reference to the development of our knowledge 
of a very interesting region. It will also make pos- 
sible to appreciate and investigate more intelligently 
the closeness of the relationship of this flora to that 
of South America. The sixty-six remarkably fine 
plates picture some of the outstanding features of the 
flora. 

Only about fifty pages are taken up with the general 
presentation of the region, its history and its outstand- 
ing features. The bulk of the volume is made up of 
the taxonomic presentation of the flora. It is not 
written in ordinary taxonomic style, but presents the 
taxonomic facts in simpler and more readable form. 
Detailed descriptions are not given, but there are keys 
for identification that will help the taxonomist. These 
keys include not only the native or naturalized species, 
but most of the introduced plants grown for ornament 
or for economic purposes. In the ease of the more 
important plants, those likely to prove of the greatest 
interest to the public, more extensive accounts are 
given which will assist in recognizing the species. It 
is not a rigidly taxonomic work in the usual sense, 
therefore, but a general introduction to the flora of 
an interesting region, which may be of service not only 
to botanists, but also to all who may be interested in 
the region. 

John M. Coulter 

Boyce Thompson Institute 
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SPECIAL ARTICLES 

VITAMINS A, D AND E AND THE OXIDA- 
TION OF FATS AND OILS 

Tbps patency of oils and fats in vitamin deficiency 
•work is closely related to their unsaturation. Evans 
and Burr^ have shown that the compound concerned 
in vitamin E contains double bonds; and Hess and co- 
workers,® Rosenheim and Webster^ and Holtz^ have 
shown that the compound concerned in vitamin D for- 
mation is associated with ergosterol — a triunsaturated 
sterol. Vitamin A is known to be similar to some de- 
gree in this respect. 

Beyond the knowledge of association of unsatura- 
tion with the vitamins little is known. Nothing is 
known concerning the activating mechanism. The 
works of Mattill,® Hess and coworkers,® Anderegg and 
Nelson,® Evans and Burr^ and others show, however, 
that oxidation is a serious factor in vitamin destruc- 
tion. This is of natural consequence since when active 
oxidation begins in the oil or fat the unsaturated com- 
pounds associated with vitamin activity, like all the 
unsaturated compounds present, would themselves be 
involved. 

Irradiation catalyzes autoxidation® and hence pro- 
motes the onset of the active oxidation period. How- 
ever, with irradiation, active oxidation does not begin 
immediately but passes through an induction period 
during which there is practically no oxygen absorp- 
tion.® One must not assume, however, that during this 
period no reaction occurs. Some reaction must occur 
to increase the oxidizing intensity to the point where 
the double bonds are attacked, and then active autoxi- 
dation begins. 

The ease with which fats are attacked depends upon 
the type of unsaturated compound present as well as 
upon the presence of compounds containing hydroxy 
groups.® Ergosterol, a highly unsaturated compound, 
should respond readily to any treatment tending to 
alter its susceptibility to oxidation. Cholesterol, on 
the other hand, is very resistant to oxidation and 
responds to irradiation only when this treatment is 
prolonged at higher temperatures.® 

The induction period is of special interest in sus- 
ceptibility studies and from the author's point of 
view should be of interest to workers in the field of 
nutrition. Irradiation shortens the induction period^® 

1 Evans, H. M., and Burr, G. 0., Univ. of California 
Memoir No. 8 (1927). 

2 Hess, A. E., J, Am. . Med. Assn,, 1927, LXXXIX, 
337. 

3 Bosenheim, O., and Webster, T, A., jBioohem. J., 
1927, XXI, 389. 

^ Holtz, E., EUn. Wochemchr., 1927, VI, 535. 


or increases susceptibility to oxidation, and during 
this irradiation the vitamin D content increases. Pro- 
longed irradiation induces active oxidation with simul- 
taneous destruction of vitamins A, D and E. 

A correlation of published data of work in nutri- 
tion and fat oxidation suggests that vitamin D and 
perhaps also vitamins A and E may be closely allied 
with changes occurring to vary susceptibilities to oxi- 
dation, or, in other words, may be allied with inter- 
mediate oxidation reactions. If slight oxidation is in- 
volved it should be possible to obtain vitamin D activ- 
ity with other unsaturated compounds very similar in 
their chemical nature to ergosterol and stabilized by 
the presence of hydroxy groups, but as heretofore sug- 
gested irradiation would have to be adjusted to the 
stability of the compounds to oxidation. 

Rosenheim and Webster® assert that the OH group 
is necessary to the mechanism concerned in vitamin D 
formation. It seems unnecessary to assume at present 
that it actually enters into combination to form the 
active (vitamin) compound. Unsaturated compounds 
containing OH groups (ricinoleic acid) oxidize 
slowly® and it is probable that the action of these 
groups is merely one of retarding the oxidation which 
destroys the "vitamin,” The hydroxy groups may, 
therefore, be present as part of the compound con- 
cerned or as a constituent group of another compound. 
The latter ease seems to have been shown by the ex- 
periments of Mattill,® who postulates also that the OH 
group is perhaps an important constituent of a fat in 
the prevention of the destruction of vitamins A and E 
by oxidation. 

Another explanation of protection seems possible. 
If the constituents of an admixed oil or fat oxidize at 
a lower intensity level than do the compounds respon- 
sible for vitamin activity, it seems probable that oxi- 
dation may in some cases, especially those wherein 
water is present, proceed to some extent without in- 
volving the "vitamin” parent substance. 

That vitamins are labile states and not stable entities 
seems to follow from a consideration of their proper- 
ties. Oxidation may, however, be involved in their 
formation. Hart, Steenbock, Kleitzein and Scott's^® 
experiments upon vitamin D may bear directly upon 
this point. Com oil and the non-saponifiable fraction 
of cod-liver oil, neither potent when fed to goats, 
showed potency when mixed and fed. 

Irradiation may be viewed as a promoter of oxida- 
tion and the extent to which it can be carried depends 

5 Mattill, H. A, J. Am. Med. Assn., 1927, LXXXIX, 
1505. 

6 Anderegg, L. T., and Nelson, V. E., Ind. and Eng. 
Chem., 1926, XVIII, 620. 

r Evans, H. M,, and Burr, G. O., J. Am. Med. Assn., 
1927, LXXXIX, 1587. 
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upon the resistance of the oil used to oxidation. Ir- 
radiation in vacuum must be carefully controlled in 
order to yield infallible results. Few oils are entirely 
free from loosely bound oxygen and even after ex- 
haustive evacuation at low pressures they contain 
enough oxygen to autoxidize actively when sealed in 
vacuum.® Ethyl ether, due to the presence of per- 
oxides, is not a safe reagent to use in work upon vita- 
mins. Water and alcohols have a protective action to 
autoxidation^^' and have been shown to have a pro- 
tective action upon vitamins in diets.® 

In view of vitamin destruction through oxidation 
the practice of administering materials to be tested ad- 
mixed with easily oxidizable oils is apt to yield incon- 
sistent and unreliable results. 

George E. Holm 

B-dbbau or Dairy Inuustry, 

IT. &. Department or AoRictJLTtrRE 

MODIFICATIONS IN CHILODON UNCI- 
NATUS PRODUCED BY ULTRA- 
VIOLET LIGHT 

Using a Cooper-Hewitt mercury vapor quartz lamp, 
run on three and a half amperes, rapidly dividing and 
conjugating cultures of Chilodon undnatus were ex- 
posed to ultra-violet light. The distance from the light 
to the top of the cultures was twenty-two centimeters. 
The cultures were exposed for two minutes at intervals 
of two and three days, depending upon the state of the 
cultures. There were eight exposures in all. 

One ex-conjugant, not fully reorganized, was used 
to start a culture, and eight subcultures were made 
from this, two being used as controls, and six ex- 
posed to ultra-violet light. 

In five of the cultures, no important changes were 
observed. In the sixth, a culture in which an epidemic 
of conjugation was occurring at the time of the last 
two exposures, many abnormalities were found, and 
three distinctly different types of animals. 

(1) The normal Chilodon undnatm. This type 
has four chromosomes in the diploid count, easily de- 
termined during conjugation. The controls show this 
same number, . 

(2) A larger animal having the same features as 
the controls, but which, when isolated and cultivated, 
was found to have eight chromosomes. This has been 

8 Holm, G. E., Greenbank, G, R., and Deysher, E, P., 
Ind. <Md JBng* Chem., 1927, XIX, 156. 

8 Striteskey, J., Bioehem, Z., 1927, OLXXXYII, 388. 

10 Hart, E. B., Steenbock, H., Hleitzein, S. W., and 
Scott, H., J. Biol. Chem., 1927, IXXI, 271. 

11 Holm, G. E., and Greenbank, G. B., Proc. World's 
Dairy Congress, 1923, II, 1253. 

12 Greenbank, G. B., and Hohn, G, E., Tnd. <md Mng. 
Chem., 1924, XVI, 598. 


checked up through three conjugation epidemics. The 
form is, therefore, a tetraploid form. 

(3) The third type of animal is very different from 
the other two, as it shows characteristies of both C, 
uncsinatus and C. cucullulus. The macronueleus has 
moved from the posterior end of the animal to the 
middle. In appearance, this macronueleus is much 
more like that of C. cuoullulus than C. undnatus, the 
shape being elliptical, and the portion surrounding 
the endosome is much less granular. The micronu- 
cleus, as in C. eucullulus, is not in the posterior por- 
tion of the macronueleus, but on the left side near 
the anterior end. 

One vacuole has changed position. In C. undnatus^ 
there is a vacuole on the left side near the margin at 
the anterior end, and one on the right side near the 
margin about one fourth of the distance from the 
posterior end. In the new form, this last vacuole 
has moved to the posterior end in the center. 

The pharyngeal basket is shorter, and is more 
anterior. The average number of trichites seems to 
be twelve. 

In general shape, the animal looks more like C. 
cuoulluluSf but the ciliation is more like C. undnatus, 
the only difference being that here the usual short 
marginal rows are a little longer than in the original. 

Though this animal has been kept alive in pure 
cultures since the last week of August, 1927, it has 
never conjugated. In cultures where the animals are 
fairly abundant, encystment has occurred regularly, 
the whole culture sometimes encysting within a few 
hours. The length of time elapsing before animals are 
recovered from the cysts is very variable. Seven days 
is the shortest time in which they have been observed 
to emerge, and three to four weeks is more usual. 

A more detailed description, with figures, will ap- 
pear in a later paper. 

Mary Stuart MacDougall 

Agnes Scott College 


THE NATIONAL ACADEMY OF 
SCIENCES 

The National Academy of Sciences will hold its 

annual meeting in Washington on April 23 and 24. 

The following papers will be presented : 

Monday, April 23 
Morning, 10 :00 

William Duane: X-radiation from Merov/ry Vapor (il- 
lustrated). 

Edwin H. Hall: Electron Free Bath and Supra-ooTiduo- 
twity m Metals (illustrated) . 

W. A. Noyes : Beactions of Compomds having Odd Elec- 
trons; Nitric Oxide and Nitrogen Trichtoride. 

B. M. Danger and Geraldine K, Walker (introduced by 



426 


SCIENCE 


[Voi,. LXVII, No. 1738 


Qeorge K. BuxgeBs) : Models of the Schrodinger Atom 
(illustrated) . 

E. O. Hulbert (introduced by J. S. Ames) : Ionization 
in the Upper Atmosphere of the Earth (illustrated). 

C. J. Davisson and D. H. Germer (introduced by E. B. 
Jewett) : Reflection and Refraction of Electrons hy a 
Crystal of Nickel (illustrated). 

Leon Brillouxn (introduced by 0. E. Mendenhall): A 
Possible Direct Experimental Test of the Existence 
of the Spinmng Electron (illustrated). 

Edwin H. Hald: Comments on Sommer f eld* s Electron 
Theory of Metals. 

Frank Wentster (introduced by George K. Burgess) : A 
Seismometer Employing Electromagnetic and Optical 
Magnification a/nd Electromagnetic Damping (iEus- 
trated). 

Walter S. Adams and Henry Norris Russell: Pre- 
liminary Results of a New Method for the Analysis of 
Stellar Spectra (illustrated). 

W. H. Wrioht: Photography of the Planets, Saturn,, 
Jupiter, Mars and Verms^ by Light of Different Colors 
(illustrated) . 

Afternoon, 2 :00 

R. 0. Gibbs and H. E. White (introduced by Ernest Mer- 
ritt) ; Some Recently Discovered Spectroscopic Rela- 
tionships (illustrated). 

R. W. Wood ; Recent Results of the Fluorescence of Iodine 
and Mercury Vapor with Especial Reference to the 
Infra-red (xUuatrated). 

R. W. Wood and R, Canfield: Exhibition of Echelette 
Diffraction Grating in the Infra-red (illustrated). 

W. F. Durand: New Methods for Treating the Problem 
of the Surge Chamber (illustrated). 

Elmer A. Sperry: The Reaction of the Gyroscope to the 
Rotation of the Earth, and the Relative Value of the 
Gyro as a Torque Producer (illustrated). 

George F. McEwen (introduced by T. Wayland 
Vaughan) : An Analysis of Temperature Changes in 
Lake Mendota regarded as Effects of Penetrating 
Radiation, Surface Loss of Meat and Turbulence (il- 
lustrated). 

Marshall A. Howe: Algae as Reef-builders and Land- 
formers (illustrated), 

David White: Algal Deposits of Unkar Proterozoic Age 
in the Gramd Canyon, Arizona (illustrated). 

Henry S. Washington: The Rearing of the Padflo 
Lavas on the Question of the Atlantic and Paciflo 
Rock Clans. 

Edward Kasner: Geodesic Families of Curves. 

Francis D. Murnaghan (introduced by J. S. Ames): 
On a Symmetrical Presentation of Dynamical Theory 
(illustrated). 

'Evening, 8:15, in the Central Mall 

* Jambs Franck (by invitation) : Molecular Collisions 
(illustrated). 

1. S. Bowen (by invitation) : The Story of Nebulium 
(illustrated). 

B. A, Mellikan : The Origin of the Cosmic Rays (illus- 
trated). 


Following these addresses, to which the members of 
the scientific societies of Washington are invited, the 
rooms adjacent to the central hall will be open for the 
inspection of scientific exhibits, 

Tuesday, April 24 
Morning, 9:00 

William Trelease: Biographical Memoir of Charles 
Sprague Sargent. (To be read by title.) 

AleS HrdliOka: Traces of Prehistoric Man in Alaska 
(with demonstration of specimens). 

Truman G. Yuncker (introduced by William Trelease) : 

A Monograph of the Genus Cusc%ita. 

Charles P. Berkey: Evidences of Changes of Climate 
in the Gobi Region of Central Asia (illustrated). 

James W. Gidley (introduced by C. G. Abbot) ; Addi- 
tional Evidence on Pleistocene Man in Florida (illus- 
trated). 

H. L. Bhantz (introduced by L. 0. Howard) : World 
Vegetation and Potential Agricultural Land (illus- 
trated). 

S. A. Courtis (introduced by Raymond Pearl) : The Fac- 
tors Determining Growth (illustrated). 

Francis G. Benedict and G. D, Williams: The Racial 
Factor in Basal Metabolism : a Study of Maya IvAia/ns 
in Yucatan (illustrated). 

J. C. Walker (introduced by L. R. Jones) : Inheritance 
of Fusarimn-resistanoe in Brassica oleracea (illus- 
trated). 

Walter T, Swingle (introduced by B. A. Harper): 
Metazenia in the Date Palm, Possibly a Mormone 
Action Exerted by the Endosperm (illustrated). 

John M. Arthur (introduced by John M. Coulter); 

Plant Growth in Artificial CUmates (illustrated). 

H. J. Muller (by invitation) : The Piv&uetion of MutOr 
tions by X-rays (illustrated). 

Henry Fairfield Osborn: Recent Discoveries Relating 
to the Tertiary Ancestry of Man (illustrated). 

Afternoon, 2:00 

E. H. Morris (introduced by W. H. Holmes) ; Discovery 
of Extraordina/ry Twrquoise Mosaic in the Buried 
Temple at Chichen liza, Yucatan (illustrated). 

W. J. V. OsTERHOUT and E. S. Harris: Positive and 
Negative Currents of Injury (illustrated). 

Henry H. Donaldson: A Study of the Brains of Three 
Scholars (illustrated). 

George W. Crile (introduced by Dayton 0. Miller) : An 
Interpretation of Excitation, Exhaustion and Death 
in Terms of Physical Constants (illustrated), 

L. A. Rogers and E. 0. Whittier (introduced by Lud- 
wig Hektoen) ; The Limitation of Population in Bac- 
terial Cultures (illustrated). 

C. R. Stockard : Type Hybrids in Dogs and Development 
of Female Genitalia in Male Individuals (illustrated). 
Charles F. Craig (introduced by W. G. McOallum) : Ob- 
servations upon Complement Fixation in Infections 
with Endamoeba hystolytica (illustrated). 

H. M. Johnson (introduced by AJeS Hrdlidka) ; The So- 
called Depth of Sleep** (illustrated). 
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RESEARCH, AN EDUCATIONAL ASSETS 

It is eminently fitting that the university should 
pause in the midst of its busy life to do honor to those 
students who have won distinction by their scholarly 
achievements. Educators of O'Ur day have complained 
that the ^^side shows” of our educational system are 
attracting more attention and receiving more gener- 
ous support than the main purposes for which the 
system itself was established. Many a bitter com- 
plaint has been registered against the custom of 
lionizing the athletic hero and ignoring the student 
who has outstripped his fellows in the intellectual pur- 
suits of the classroom. That such a tendency exists 
few will deny, but the evil, if such it be, can never be 
corrected by complaint nor by eulogizing the intel- 
lectual giants of the good old days when higher edu- 
cation was the privilege of the select few and the 
masses of the people were denied the educational ad- 
vantages of which our modern demoez'atic civilization 
is so proud. The purposes of Honor’s Day and its 
associations are to recognize excellence in scholarship 
and to furnish in some tangible fashion a reward for 
leadership in the intellectual pursuits of college life. 

There have been many definitions of the term edu- 
cation, but the ones that appeal most to me are those 
which take into account the development of the human 
mind as a preparation for better living. That person 
may be considered educated who has learned to ad- 
just himself to his surroundings, who can live com- 
fortably and successfully under unusual conditions, 
who can turn defeat into victory and use obstacles as 
stepping stones to success. We may consider any one 
undeveloped educationally who has not learned to ac- 
commodate himself to the conditions under which he 
must live and to meet the problems of life with a 
stout heart and firm determination to do his part in 
making the world a better place in which to live. It 
is to one of these factors in mental development that 
I desire to call your attention for a few minutes this 
morning. 

Much has been written concerning the value of re- 
search and its place in a modem educational system. 
There seems to be little doubt concerning the value of 
investigations which have to do with the control of 
diseases, the utilization of by-products or the in- 
crease of food production. The successful completion 
of such a project prolongs life, decreases the cost of 
living or tends to increase human happiness and so 

1 Honor's Day address at the University of Illinois. 
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they have a practical aspect which presents a strong 
appeal. But any undertaking which can not point 
in advance to a practical application, which will not 
fill a long-felt want or which can not be immediately 
commercialized in figures of astonishing size is fre- 
quently looked upon as a useless expenditure of time 
and money. Any discovery of which it must be said 
“it is of scientific interest only” has little interest for 
the practical man who wants results and who insists 
that our educational system must be so constructed and 
operated that it will turn out practical men and 
women of the everyday world. 

But the value of research is not always easily de- 
termined, since its bearing upon life is usually not 
evident at first. When Newton discovered the law of 
gravitation its value was not appreciated; when Br. 
Morton first used the principle of anesthesia it must 
have been regarded as a useless curiosity; when 
Lavoisier discovered the element, oxygen, the prac- 
tical men of his day probably asked “What of it*?”; 
when Pasteur announced his germ theory of disease, 
no one realized its importance. Yet from each of 
these investigations there has sprung a modem 
science which is contributing in a large way to the 
comfort, safety and well-being of the human race. 
These have been discoveries of basic importance, yet 
in their infancy they seemed impractical, visionary 
and of scientific interest only. 

Previous to 1860 the methods of identification of 
new substances required tedious and painstaking 
work upon the physical and chemical properties of the 
material under examination. The invention of the 
spectroscope by Robert Bunsen permitted the study 
of gases and incandescent solids by noting the wave 
length of the light which each absorbed or emitted. 
Soon this instrument was recognized as furnishing an 
efi&cient means of detecting the presence of new ele- 
ments, and in its various modifications, spectrum 
analysis has been directly responsible for the dis- 
covery of nearly all the elements since the spectro- 
scope first became available. It was first used in 
studjring the atmosphere of the sun in a total eclipse 
which was visible in India in 1868. As a result of this 
study, the eminent British astronomer Loekyer re- 
ported a bright yellow line whose wave length did 
not agree with that produced by any known sub- 
stance. Accordingly it was concluded that there must 
be a substance in the sun^s atmosphere which did not 
exist upon the earth. The name helium— the sun ele- 
ment — ^was given to this substance and for twenty- 
seven years scientists speculated about its nature and 
its relationship to the earth. In 1895 Sir William 
Ramsay discovered that helium could be extracted 
from certain minerals and in 1903 Cady and Mc- 
Farland reported that certain natural gas supplies in 


southern Kansas contained appreciable quantities of 
helium. Here was a succession of discoveries of great 
interest to scientists, but of so little practical appli- 
cation that they attracted little or no attention, and 
so they were all but forgotten. But when the Great 
War broke out and modem methods of military oper- 
ation demanded the use of innumerable balloons for 
observation work, a new and serious problem arose. 
The gas hydrogen is inexpensive and efiSeient for the 
inflation of balloons, but it has one serious handicap— 
it is highly inflammable. A flash of lightning from 
a passing cloud, a flaming bullet from an enemy 
aeroplane or a spark from the dirigible's own motor 
and the balloon instantly becomes a roaring furnace 
with an appalling loss of life and property. An im- 
mediate and urgent demand arose for a light gas which 
would not burn and the only gas of that type known 
is helium. It was a courageous suggestion, for the 
largest quantity of helium which had been collected 
at that time was probably less than one hundred cubic 
feet and the cost was about $1,700 per cubic foot. 
At that rate the value of the helium required to lift 
the simple weight of an average man would be over 
three and one half million dollars. The application 
of modem scientific methods to the purification of 
helium has decreased its cost thirty thousand fold and 
permitted the United States government to prepare 
enough of the gas to fill four of the ordinary type of 
kite balloons before the signing of the armistice. While 
the development of this project did not come soon 
enough to aid in saving life during the war, it has 
contributed much to the safety of aviation in lighter- 
than-air craft, and the generous supply of helium in 
this country is to be regarded as one of the most im- 
portant items of defense at our command. 

While we are proud of these developments and 
watch with interest the growing importance of helium 
in aviation and in scientific pursuits, we should not 
forget that the discovery of the element, the finding 
of commercial quantities, the methods of extraction, 
purification and use are all due to the culmination of 
problems of research in pure science, which at first 
seemed wholly impractical and without useful applica- 
tion. 

But it should not be necessary at this time and in 
this place to multiply examples of this kind to prove 
the point that research frequently has an importance 
greatly in excess of the expectations of its pro- 
moters. Even if we admit that nine out of every 
ten research problems fail to benefit the human race 
directly, it is clear that the tenth is sufficiently im- 
portant to overbalance the cost of all ten. 

But why should business be interested in research*? 
It is doubtless unnecessary to argue in favor of any 
investigation on such problems as the methods of in- 
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creasing sales, improving manufacturing processes or 
utilization of waste materials. The value of such un- 
dertakings is evident to all. But in what way is the 
American business man interested in problems of pure 
science which may have no apparent bearing at all 
upon his business'? The history of American busi- 
ness has shown that all too frequently the value of 
scientific research is ignored with disastrous results to 
a business which seemed to be as well established as 
Gibraltar itself. Let us look for illustrations to prove 
this statement. 

Several years ago a firm was organized to put on 
the market a new variety of food products. The 
process was original, the product attractive and soon 
a thriving business was established. The process in- 
volved many chemical steps and the firm employed 
a chemist to develop the details of the work. When 
the business had become well established and the prof- 
its were coming in nicely, the manager summoned 
the chemist to his office and said: ^^We are now well 
established, our process is working satisfactorily and 
we are satisfied with our pi'oducts. We appreciate 
the help you have given us but after the end of this 
month we shall not need your services any longer.” 
Shortly after this interview, the chemist removed to 
another state and lost contact with his former as- 
sociates. After several year's he returned for a visit, 
expecting to see a greatly enlarged and thriving fac- 
tory. Imagine his disappointment when he found the 
doors nailed up and the windows bearing mute testi- 
mony to the unerring accuracy of missiles from the 
hand of the small boy. As he looked upon the scene 
of desolation there appeared' above the door an in- 
scription, invisible to all save him, in these familiar 
words : *^We are satisfied with our product.” 

In January, 1925, there was a thriving industry 
in this country producing wood alcohol or methanol 
and its by-products by the distillation of wood. The 
total investment in this industry was more than $100,- 
000,000, while its annual production was about $36,- 
000,000. The industry was one of our most flourishing 
enterprises, securely entrenched and supplying an es- 
sential basic material to several important industries. 
Two months later this prosperous industry was seem- 
ingly on the verge of complete wreck with almost a 
complete loss of the invested capital. What had hap- 
pened to produce so sudden and so complete a change? 
Methanol was being manufactured in Europe from 
cheap raw material and the product was being im- 
ported by the United States at a price much below 
the cost of manufacture from wood. The American 
manufacturers, feeling secure in their position as 
producers of an essential basic material, had failed to 
remember that chemists are able to make rapid strides 
in the development of chemical manufactures. Fail- 


ing to appreciate the importance of fundamental re- 
seai’ch, they had allowed the chemists of both France 
and Germany to develop a new process which means 
the entire remaking of their industry. It not only 
appeared certain that our wood distillation industry 
was doomed, but it also seemed likely that we would 
be compelled to manufacture our methanol under 
license from the German patentee, during the fifteen- 
year life of the patent. It is not to our credit to 
know that we are saved from such humiliation by a 
technicality of our own patent laws. 

In one of our thriving mid-western cities there is a 
firm which may be called The People’s Ice Company. 
Recently it enjoyed a practical monopoly in supplying 
ice to the homes, stores and factories in the entire 
community. Business was good and the future looked 
promising since growth was substantial and refrigera- 
tion is essential in the handling of food products. 
But in spite of optimism the sales began to drop o:fi 
and the businesss was very evidently losing ground. 
Upon inquiry it W'as found that more and more the 
stores and homes were installing individual refrigerat- 
ing plants which were operated by electric motor. It 
was evident that something must be done to save the 
business, for the days of the ice wagon seemed to be 
numbered. Investigation showed that the electric re- 
frigerating process was based on well-known prin- 
ciples of physics and chemistry, so a gi’oup of scien- 
tific men was set at work to build an equipment which 
could compete with other devices of the sort. The 
experiment was successful and now The People’s lee 
Company is introducing its own appliances throughout 
the length and breadth of the land. By the time the 
ice wagon has disappeared from the city streets the 
business activities of the firm will be so completely 
adjusted to the new situation that the change will be 
welcome. In this case research has built a larger and 
broader business to meet the changmg demands of a 
scientific age. 

These illustrations are sufficient to indicate that re- 
search is a vital part of business if success is to con- 
tinue in this rapidly advancing age of ours. Few in- 
dustries are safe from the revolutionizing influences 
of scientific achievement unless they are constantly on 
the alert for the latest developments in their fields of 
endeavor. To discontinue research, to feel satisfied 
with the product, to fail to advance is to drop be- 
hind in the procession of modem scientific accom- 
plishment. To attempt to stand still is to invite dis- 
aster in the rush of modem traffic. ^ 

Bo these statements seem extravagant or over-en- 
thusiastic? Is a scientist getting out of his field when 
he attempts to emphasize the importance of science in 
the business world? If so, then listen to a few sen- 
tences taken at randon from an article on ^'Science 
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and the Investor’^ published in a recent number of 
one of our leading metropolitan commercial journals : 

There is no business to-day whose welfare and interest 
are not bound up with chemistry. . . . 

There is no industry that is not in danger of waking 
up to-morrow and finding that the chemist has made a 
discovery that might revolutionize it. . . . 

No industry which does not command the resources 
of scientific laboratories can be regarded as secure. * . . 

No investor or banker can feel sure that Ms interest 
in any security is secure in the absence of the assurance 
given by the knowledge that science is on guard. . . 

These quotations sound like the enthusiastic endorse- 
ment of an over-zealous chemist, but it must be re- 
membered that they were written by a man who is not 
primarily a scientist, but the financial editor of one 
of our greatest business journals. His best advice to 
prospective investors in any business undertaking 
might be epitomized thus: “Be sure the institution is 
keenly alive to the importance of scientific research 
before investing in its securities.” 

Similar testimony has recently been given by the 
vice-president of one of the largest banking institu- 
tions in New York City. He was quoted as saying in 
substance: 

When any New York banker is called upon to finance 
any corporation or business especially one based directly 
or indirectly upon scientific pursuits, the first investiga- 
tion made is in regard to the attitude of the institution 
toward the advancement of scientific knowledge. If 
there is maintained a scientific laboratory with a gener- 
ous regard for the advances in pure science, the security 
is, to that extent, considered good. But if no attempt 
is being made to keep up with, or a little in advance of 
the developments in science, then no considerable loan 
will be risked upon such a venture. Permanent busi- 
ness success is too intimately linked with scientific at- 
tainment to make any other attitude safe. 

It is not to *be presumed that these students of 
economic conditions had in mind any particular 
branch of science to the exclusion of others. For 
what is true in this respect concerning chemistry is 
true with equal force of physics, of engineering, of 
the social sciences, of business relations and many 
other lines of human endeavor which are touched by 
the advances of our modern civilization. 

Perhaps all this seems far removed from the every- 
day problems of life. We might have little difficulty 
in reaching an agreement as to how research should be 
used to improve and stabilize big business, but how 
may it be applied to the everyday events and activities 
of our own existence? I believe the training received 
in investigational work and the mental attitude de- 
veloped by it may be made a very potent factor in 


education, which should after all be a training for a 
useful and full-rounded life. 

Research has been defined as a careful or critical 
inquiry or examination in seeking facts or principles; 
a systematic investigation of phenomena by the ex- 
perimental method, to discover facts or to coordinate 
them into laws; a critical examination of conditions 
as we find them with the desire to improve whenever 
possible. In simple language research may be re- 
garded as childish curiosity, grown to maturity and 
given a college education. The term “pure research” 
is sometimes used to refer to pursuit of knowledge for 
its own sake, to a search after truth for truth’s sake, 
without a thought of the present or future value of 
the results. Consequently, there is an element of un- 
selfishness in pure research, and the seeker after truth 
has no concern in the practical value of his discov- 
eries. Many of civilization’s most notable achieve- 
ments have resulted from this unselfish spirit of re- 
search workers; this spirit has blessed the world 
thousands of times and it is still the actuating motive 
of a very large army of workers in various fields of 
human endeavor. 

One of the most valuable assets to be obtained 
through the medium of education is the ability to 
think clearly and to analyze a complicated problem, 
putting the various factors into their proper relation- 
ship and value. Such a process is as truly research 
as the discovery of unknown lands in the polar seas, 
the perfecting of a new method of combating disease 
or the building of a new chemical compound. If we 
can subject the ordinary problems of our life to the 
careful scrutiny of critical examination; if then we 
can apply to these everyday matters the spirit of pure 
research with the unselfish desire to improve, to bene- 
fit and to serve, then we shall in some small measure 
justify the existence of the system of education of 
which we are a part. Study your job intently, whether 
it be the running of a great railway system or of a 
disc harrow; whether you are called upon to preside 
over a legislature or a country school; whether you 
wield a scepter or a broom. Bring to your task the 
spirit of research, of improvement, of service and of 
devotion; for by so doing work becomes a joy, a bless- 
ing, a benediction. 

I congratulate the honor students of the University 
of Illinois for the excellent accomplishments of the 
past. It is no small achievement to be selected from 
so large a student body for the distinction of Honor’s 
Day. You are to be congratulated upon your ability 
to keep in mind the prime purpose of a college edu- 
cation as well as for the excellence of your classroom 
records. I hope you feel a real pride in this accom- 
plishment and I trust that you are inspired with the 
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determination to win new marks of distinction in 
whatever line of activity you may engage. I hope 
you have enjoyed the work in which you have been 
employed, that you have worked industriously in 
working hours, that you have played intently in hours 
of recreation, and that you have enjoyed the com- 
panionship of your associates in hours of relaxation. 
If this has been your record, you richly deserve the 
honor which is extended to you to-day. But however 
great our satisfaction for the good work of the past, I 
congratulate you more heartily for the opportunities 
which are opening before you. You are soon to be- 
come active factors in a world sick of war, worn by 
strife and perplexed' by intricate political and 
economic problems. There is a great need for men 
and women who have been trained to think, to weigh, 
to decide and to act. Become an investigator of con- 
ditions as you find them and do your best to improve 
wherever you can. I congratulate you most heartily 
for the opportunity for hard work, intelligent accom- 
plishment and useful service. 

long -as men shall be on earth 
There will be tasks for them to do, 

Some way for them to show their worth; 

Each day shall bring its problems new. 

And men shall dream of mightier deeds 
Than ever have been done before: 

There always shall be human needs 
Eor men to work and struggle for.'' 

B. S. Hopkins 

UNIVERSITY or Illinois 


THE NEED FOR TRAINING TAXO- 
NOMIC BOTANISTS^ 

Taxonomy is fundamental in its relation to other 
branches of botany in the sense that the correct iden- 
tification of plants is the basis for all work which con- 
cerns the identity of species. Comparison of the re- 
sults of investigations has value only in so far as there 
is certainty as to the plants compared. The cytologist 
compares the number of chromosomes in the allied 
species and their hybrids in a complex genus like 
Rubus or Rosa. The value of his conclusions depends 
on the accuracy with which his specimens have been 
identified. The pharmacist compares the oils derived 
from various species of oil grasses found in com- 
merce. A taxonomist had to work over the group to 
which the oil grasses belong before the comparison 
was worthy of record, The proposition is so evident 
that further support would seem unnecessary. 

iRead at the meeting of the Botanical Society of 
America, systematic section, held at Hashville, Decem- 
ber 28, 1927. 


I have shown in another placed that taxonomy was 
a dominant branch of botany during the early devel- 
opment of that science; that during the last half cen- 
tury taxonomy has lost that dominance; and that 
now, especially in this country, that branch of botany 
occupies a distinctly inferior position as compared to 
other branches. This unfortunate condition hampers 
the S3mimetrical development of botanical seienc 
a whole. Taxonomy has its place as a primary coor- 
dinate branch of botany and its growth should be en- 
couraged that it may keep pace with such other pri- 
mary branches as physiology, morphology and genetics. 

Within recent years the demand for exact informa- 
tion on the identity of species has become more in- 
sistent. This is noticeable in connection with the ex- 
ploration and development of tropical regions. Those 
interested in the vegetable products coming from these 
regions wish to know the specific identity, of the plants 
producing these- When chaulmoogra oil came into 
prominence in connection with leprosy it was found 
that the identity of the species producing it was un- 
certain. At once a taxonomic study of the group con- 
cerned was necessary. Information in such eases can 
be furnished only by the taxonomist. However, the 
number of taxonomists with sufficient training and ex- 
perience is at present so limited that information can 
not be furnished as rapidly as wanted. In other 
words, the demand at present is far greater than the 
supply. 

In another direction the demand exceeds the sup- 
ply. It is now difficult to find trained young men or 
women to fill positions in taxonomy. At the present 
time there are positions awaiting properly qualified 
applicants, and there appear to be no such persons 
available. 

The chief source of supply of people for positions 
requiring previo-us experience in taxonomy is the 
larger herbaria of the country of which there axe few. 
The source of supply for these herbaria is the college 
graduates who have taken an interest in taxonomy and 
have specialized in that subject. In the main we must 
depend upon our colleges to equip students with suf- 
ficient training to fill positions requiring a fair knowl- 
edge of the principles of taxonomy. In my opinion 
the colleges are not doing this to the extent necessary. 
In fact I believe the colleges in the aggregate are not 
giving the attention to taxonomy indicated by its pro- 
portional importance as a primary coordinate branch 
of botany. 

This condition appears to be due to two reasons, the 
lack of trained taxonomists in our colleges and the 
lack of interest in the subject itself. In the latter part 

»'^The Scope and Relations of Taxonomic Botany," 
Science, n.s., 43, pp. 331-342, 1916. 
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of the last century there was a gradual swinging away 
from taxonomy toward more recently developed 
branches such as morphology, ecology, cytology and 
genetics. The swing has been so great that few tax- 
onomists were trained at the period when our present 
generation of teachers were in college. There are, 
therefore, few taxonomists of first rank in our col- 
present. This condition also accounts in part 
for the lack of interest in taxonomy among our under- 
graduate and postgraduate students. Consequently, 
taxonomy if taught as a distinct course is likely to be 
in the hands of a teacher whose primary interests are 
in some other branch of botany. 

Assuming a desire to give the teaching of taxonomy 
a coordinate rank in the curriculums of our colleges, 
how can this be realized under the present conditions'? 
I venture the following suggestions on what should be 
attempted as rapidly as practicable. It should be un- 
derstood that taxonomy is now taught satisfactorily 
in a few of our educational institutions and there are 
a few taxonomists of high rank in charge of courses 
in taxonomy, but in the a^regate taxonomy is not re- 
ceiving the attention that it should. 

First, the larger (Universities should establish a divi- 
sion of taxonomy as a primary branch of the depart- 
ment of botany. The professor in charge of this divi- 
sion should be a taxonomist of first rank. 

Second, the student should be given the same oppor- 
tunity to specialize in taxonomy that is given in other 
branches of botany. This opportunity should include 
contact with the subject at the same time that he 
comes in contact with the other branches. It should 
include a S3nnpathetic attitude toward taxonomy, that 
is, the student should be encouraged to specialize in 
taxonomy if he shows a liking for the subject. 

It has been objected that the demand for profes- 
sional taxonomists is so small that it is not worth 
while attempting to train them on the same scale as 
. botanists in other lines are trained. This objection 
disappears when the subject is examined more closely. 

In the first place I think it is not the function of 
undergraduate instruction in botany to train profes- 
sionals. Even the instruction in postgraduate courses 
is scarcely of the nature to train professionals. Pro- 
fessional training with the taxonomist begins when he 
accepts a position in which taxonomy is the chief line 
of work. Such would be an assistantship in an her- 
barium or in state or federal government department. 
What our colleges should do is to give the student a 
training which will fit him for a position of this kind. 
It is true that professional positions in taxonomy are 
limited in number. It is also true that professional 
positions in other branches of botany are few. How 
many positions are there in which the occupant de- 
votes himself to physiology, to genetics or to cytology*? 


I‘ am not here referring to teaching positions except 
as the teacher devotes himself entirely to one of these 
subjects. On the basis of specialization I think there 
is as much demand for taxonomists as for specialists 
in other lines. 

Many of the botanists who take postgraduate work 
in our educational institutions become teachers of bot- 
any. If they are adapted to the prosecution of re- 
search they specialize in some branch in which they 
are interested. Much of the research in botany at 
present is carried on by teachers for whom the re- 
search is a side line. They are professional teachers 
rather than professional research workers. In this 
connection, then, my plea is that taxonomy be placed 
on an equality with other branches of botany in our 
colleges, then those who have taken special training in 
botany will have had an opportunity to equip them- 
selves for research in taxonomy. Those who become 
teachers and have the opportunity and the inclination 
to carry on research in taxonomy can do this as a side 
line. In this way the amount of taxonomic research in 
America would be greatly increased. 

It is true that comprehensive work in taxonomy can 
be pursued only in connection with a large her- 
barium and botanical library. But much can be 
done by the isolated worker if he confines himself to 
a definite group. He can accumulate specimens and 
books dealing with this group. He can supplement 
this by borrowing books and specimens. He can give 
the final touches to a piece of work by visiting a large 
taxonomic center. 

Every institution teaching botany should have an 
herbarium, not a large one to compete with the great 
botanical centers, but a small well-selected collection 
of plants which can be used as a laboratory for teach- 
ing taxonomic botany. 

However, the basis for the proper development of 
taxonomic botany is first a realization of its impor- 
tance and, second, a sympathetic attitude toward this 
branch in our colleges. 

A. S. Hitchcock: 

Washington, D. 0, 


THE FIFTH NEW YORK MEETING OF 

THE AMERICAN ASSOCIATION AND 
ASSOCIATED SOCIETIES" 

Preparations for the fifth New York meeting of 
the American Association are mueh further advanced 
than is usual at this time. It is evident that this meet- 
ing will be larger and more important than any earlier 

1 This is the second announcement about the approach- 
ing New York meeting. The first announcement, by 
President Henry Fairfield Osbom, was published in 
SoiENOE for April 20. 
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meeting. Forty-one special scientific societies are 
planning to meet with the association on that occa- 
sion. A survey of available hotels and session rooms 
has already been made and the facilities have been 
shown to be ample for all needs. 

Under the efficient and enthusiastic leadership of 
the president of the association, Professor Henry 
Fairfield Osborn, president of the American Museum 
of Natural History, several unusually attractive fea- 
tures are being planned for this meeting. It is hoped 
that those who come from away will arrive on Thurs- 
day, December 27, in time for the opening general ses- 
sion on Thursday evening and the general reception 
that is to follow it, and that they will remain through- 
out the period of Ihe meeting, which will close with 
another general reception Wednesday evening, Janu- 
ary 2. There is to be a general session of the asso- 
ciation each evening at the American Museum. These 
general sessions on Friday, Saturday, Monday and 
Tuesday evenings are each to be devoted to a lecture 
by some eminent man of science, presenting interest- 
ing aspects of current progress in one of the larger 
science fields. These main public lectures are to be 
sufficiently non-teehnical to be useful to workers in 
other fields as well as to those in the respective fields 
of the lecturers themselves. Other general sessions 
for the same general purpose are being planned, and 
the fifth New York meeting will furnish exceptional 
opportunities for science workers in each field to be- 
come better acquainted with the recent accomplish- 
ments and aims of those in the other branches. This 
feature is being developed with the aim of counter- 
acting to some extent the regrettable narrowing that 
inevitably results from modern specialization in sci- 
ence. While the special science societies and the sec- 
tions of the association are devoted to the advance- 
ment of the several sciences, the American Associa- 
tion as a whole and the affiliated state academies of 
science need to give much attention to the broader 
aspects of science, the interlocking of all the many 
kinds of intellectual endeavor that together make up 
science in general. A social period is planned for 
each evening, following the general sessions, and those 
who attend are to have opportunity to examine the 
American Museum exhibits in the field of science 
to which the evening is specially devoted. These 
evening sessions will alone be well worth the trip to 
New York and the devoting of the entire week to sci- 
ence iii the broader sense. 

The retiring president of the association is this year 
Dr. Arthur A. Noyes, director of the Gates Chemical 
Laboratory of the California Institute of Technology. 
Dr. Noyes will deliver the retiring presidential address 
at the general session on Monday evening, December 
31. The general session of Friday evening^ December 


28, is to be devoted to the annual Sigma Xi lecture, 
which is a regular feature of the annual meetings of 
the association. The lecturer will be chosen,, as usual, 
by the Society of the Sigma Xi and his name will be 
announced in due time. A concert is being planned 
for Sunday afternoon and excursions to scientific in- 
stitutions in and near New York are to be arranged 
for Sunday forenoon and for other times. 

Reduced railway fares are being arranged for those 
who attend the New York meeting, which will amount 
to a fare and a half for the round trip. Plans are 
being made by which the validation of railway cer- 
tificates may be accomplished with a minimum of 
trouble on the part of those who register. It is likely 
that there will be several registration offices, since 
scientific sessions will be held at several places. 

The registration fee for the meeting is to be two dol- 
lars and each registrant is to receive the official badge, 
a copy of the “General Program,” together with such 
program supplements as may be published, any other 
literature issued in connection with the meeting and 
an identification card entitling the recipient to all the 
privileges of the meeting, including the endorsement 
and validation of one railway certificate. But mem- 
bers of the American Association for the Advance- 
ment of Science who have been enrolled for the year 
1928-29 may register by paying only one dollar. To 
secure the benefit of this lower registration fee one 
must be a life member of the association or an annual 
member whose current dues have been paid. Enrol- 
ment cards for 1928-29 will be issued from the Wash- 
ington office to all life members on October 1, and to 
annual members upon receipt of dues for 1928-29, 
which are due October 1. These cards should be 
brought to the meeting and should be shown at the 
registration office in order to obtain the benefit of the 
lower registration fee. 

Associates for the fifth New York meeting are to 
pay the regular associate fee of five dollars and axe 
not to pay any registration fee. The associateship is 
provided for those who are willing to contribute to the 
meeting fund but who do not care to become members 
of the association. Associates do not receive the asso- 
ciation journal, but they are to receive the special 
issues of Science that contain the reports of the meet- 
ing. They have all the privileges of the meeting ex- 
cept voting. All associate fees collected for this meet- 
ing, as well as registration fees and all entrance fees 
of new members who join at this meeting, are to go 
into the meeting fund, which is to be used for paying 
the extra expenses of the meeting. 

A list of hotels and room prices will be published in 
Science as soon as assignments of hotel headquarters 
shall have been made by the local committee in chaise 
of that feature of the preparations. It is hoped that 
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reduced prices may be arranged for those from away 
who plan to stay in New York for Science Week. 
There are plenty of medium-priced hotels in the city 
and there will be no dearth of suitable rooms, but 
early reservation of rooms will be desirable. Reserva- 
tions are to be sent directly to the hotels, after the 
appearance of the list showing the hotel headquarters 
of the several societies that are to meet with the asso- 
ciation this year. The secretaries of these organiza- 
tions will be promptly informed about hotel head- 
quarters, prices, etc., so that they may transmit this 
information to their members. 

The names of the forty-one organizations that have 
thus far intimated their intention to meet with the 
association in New York are as follows. Names of 
those that are ofdcially affiliated with the American 
Association are indicated by one or two asterisks. One 
asterisk shows that the organization has one represen- 
tative in the association council and two asterisks 
show that it has two representatives. Other officially 
associated societies are each indicated by a cross: 

Organizations related to Section A (Mathematics) 
**Ainerieaii Mathematical Society 
**Mathematical Association of America^ 

Organizations related to Section JB (Fhysics) 

**American Physical Society 
^American Meteorological Society 

Organizations related to Section J> (Astronomy) 
**American Astronomical Society 

Organizations related to Section B (Geology and Geog- 
raphy) 

**Geological Society of America 
**Paleontological Society of America 
*Mineralogical Society of America 
** Association of American Geographers 
tNational Council of Geography Teachers 

Organizations related to Section B (Zoological Sciences) 
**American Society of Zoologists 
^^Entomological Society of America 
** American Association of Economic Entomologists 
*American Society of Parasitologists 
Phi Sigma Biological Research Society 

Organizations related to Section G (Botanical Sciences) 
**Botanieal Society of America 
**American Phytopathological Society 
**American Society of Plant Physiologists 
tSullivant Moss Society 
iAmerican Fern Society 

Organizations related to "both Sections F and G 
**Ameriean Society of Naturalists 
**Eeological Society of America 
** American Microscopical Society 
Genetics Section of American Society of Zoologists 
and Botanical Society of America 
Geneticists Interested in Agriculture 


Organizations related to Section M (Anthropology) 
**American Anthropological Association 
t American Folk-Lore Society 

Organizations related to Section I (Bsychology) 

** American Psychological Association 

Organizations related to Section K (Social and Bconomic 
Sciences) 

tMetric Association 

Organizations related to Section L {Historical and Philo- 
logical Sciences) 

^Linguistic Society of America 
**History of Science Society 

Organizations related to Section 0 (Agriculture) 
**Ameriean Society of Agronomy 
^Society of American Foresters 
*American Society for Horticultural Science 
t Potato Association of America 
t Gamma Sigma Delta Honor Society of Agriculture 

Organizations related to the American Association as a 
whole 

**Society of the Sigma Xi 
**American Association of University Professors 
t Gamma Alpha Graduate Scientific Fraternity 
* American Nature-Study Society 
Sigma Delta Epsilon Graduate Women's Scientific 
Fraternity 

As has been said, the fifth New York meeting will be 
unusually large, but it promises to be really less 
crowded than some of the smaller meetings have been. 
It is hoped that the society meetings may be dis- 
tributed throughout the week so that the two halves 
of the meeting period (separated by Sunday) will 
not be very unequal in this respect. This meeting is 
to be specially interesting and unusually satisfactory 
on account of the inclusion of a Sunday in the period. 
This will offer exceptional opportunities for com- 
mittee meetings, personal consultations, excursions to 
interesting points in- the city, etc. 

There will be no lack of suitable rooms to supply 
the needs of the numerous sections and societies. 
Some of these will meet in the American Museum and 
most of the remainder will meet at Columbia Uni- 
versity, which cordially offers its very excellent facili- 
ties. Earlier New York meetings of the association 
and the associated societies have been held at the uni- 
versity, as those who have attended those meetings 
will remember with pleasure and satisfaction. 

The great annual science exhibition, which has re- 
cently become a very important feature of the asso- 
ciation meetings, will be especially large and valuable 
this year. A large number of firms that supply sci- 
entific apparatus for research and teaching and many 
publishers of scientific books are to take part. There 
will be an unusual number of exhibits by research 
workers and research institutions and laboratories. 
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Those who have new apparatus, methods or results that 
will be suitable and available for the New York exhi- 
bition should take up this question at an early .date, 
by correspondence with the permanent secretary's 
office in Washington. Since many research workers 
are apt to be somewhat overmodest in bringing their 
work forward, those who know of apparatus and 
methods recently developed by others are asked to 
inform the permanent secretary, so that invitations 
may be sent out to secure as valuable and as repre- 
sentative scientific exhibits as may be had. Arrange- 
ments for this important feature of the exhibition 
should be taken up early, before October 1, for con- 
siderable correspondence will probably be necessary 
in each case and the press of other matters will be 
very great in the fall. The location of the general 
exhibition will be announced later. It will be con- 
venient for those who attend the meeting and will 
be unusually valuable and attractive. The assignment 
of space for the commercial exhibits is in charge of 
Major H. S. Kimberly, manager of the exhibition. 

An important feature of the New York meeting will 
be one or more sessions of the Secretaries’ Conference, 
which has recently been organized under the special 
secretaryship of Dr. George T. Hargitt, Lyman Hall, 
Syracuse University. Another important feature will 
be a session and a complimentary dinner of the Acad- 
emy Conference, also recently organized, the secretary 
of which is Dr. Howard E. Enders, Purdue Univer- 
sity, Lafayette, Ind. The secretaries’ complimentary 
dinner is planned for Sunday evening. That of the 
academy conference will probably occur Thursday 
evening. The first session of the executive committee 
of the association will be held at the general-head- 
quarters hotel Thursday morning at 10 o’clock and the 
first council session will be held Thursday afternoon 
at 2 o’clock, after which will occur a session of the 
academy conference. 

It is very desirable that as many as possible of the 
preliminary plans for the great New York convention 
in Science Week shall be completed before June, 
little can be accomplished during the summer and 
both the local comnnittees and the Washington office 
will be very busy after October 1. Correspondence 
about local arrangements should be addressed to Dr. 
Sam F. Trelease, American Association for the Ad- 
vancement of Science, American Museum of Natural 
History, 77th St. and Central Park West, New York 
City. Carbon copies of all such communications 
should be sent, at the same time, to the permanent 
secretary’s office, American Association for the Ad- 
vancement of Science, Smithsonian Institution Build- 
ing, Washington, D. C. Correspondence about space 
to be occupied by commerciarexhibits in the general 
exhibition should be addressed to Major H. S. Kim- 


berly, American Association for the Advancement of 
Science, Smithsonian Institution Building, Washing- 
ton, D. C. Communications about scientific exhibits, 
by investigators and research workers, should be ad- 
dressed to the permanent secretary. 

Further notes concerning preparations for the fifth 
New York meeting will be published in Science as 
these become available and the “Preliminary An- 
nouncement” of the meeting will appear in the issue 
of Science for November 30. 

Bueton E. Livingston, 
Permanent Secretary 

SCIENTIFIC EVENTS 

THE INTERNATIONAL POPULATION 
UNION 

At the last session of the World Population Con- 
ference in Geneva, on September 3, 1927, there were 
passed the following resolutions: 

The World Population Conference resolves that a per- 
manent international organization be created for the ob- 
ject of studying population problems in a strictly scien- 
tific spirit. 

A Provisional Committee is hereby authorized to pre- 
pare the constitution for this organization. 

In accordance with these resolutions the following 
Provisional Committee for the organization of an 
International Union for the Scientific Investigation of 
Population Problems was then appointed, with power 
to coopt additional members until the total number 
of the committee was fifteen: 

Representing 

Sir Bernard Mallet 7 United Kingdom of 

Professor F. A. E. Crew J Great Britain 

Professor E. M. East \ United States of 

Professor Raymond Pearl — j America 

Professor Leon Bernard France 

Professor Erwin Baur Germany 

Professor Corrado Gini Italy 

Professor W. Rappard Switzerland 

Professor A. Mahaim Belgium 

Under the power granted for cooptation the fol- 
lowing persons have been added to complete the com- 


mittee : 

Representing 

Professor Severino Aznar Spain 

Professor Kayo Sue Inui Japan 

Professor H. Lundborg Scandinavia 

Professor J. H, dePaula Souza — South America 

Doctor Charles H. Wickens British Dominions 

Professor V. Bunak Russia 


The committee organized at Geneva and appointed 
Raymond Pearl, chairman, and Professor F. A. E. 
Crew, secretary. 
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Sinoe last September this committee has been ac- 
tively engaged in the preliminary work of the organi- 
zation of the nnion, with the financial and moral aid 
and support of the ITational Research Council and 
the Social Science Research Council, acting in co- 
operation. A provisional draft of the statutes of the 
union is now in process of revision. The general 
plan of organization proposed is closely similar to 
that of other existing International Unions in the 
pure and applied sciences, with such differences only 
as are necessitated by the manifold and wide-ranging 
character of population problems. The basis of the 
union will lie in national committees in the various 
adhering countries, these underlying national organi- 
zations being composed of scientific men interested 
and active in research regarding various aspects of 
population. Such national committees have already 
been formed for G-reat Britain, France, Italy and 
the United States, and are in process of organization 
at the present time in a number of other eountries- 
In the case of the United States committees on popu- 
lation have been appointed by the National Research 
Council and the Social Science Research Council, 
respectively, which bodies, acting conjointly, will be 
the official adherents to the union for this country. 

The provisional committee will meet in Paris on 
July 2, 1928, for the purpose of finally completing 
the preliminary organization of the union, the first 
General Assembly of which will take place in Paris 
on July 4-6, 1928. According to the plan of organi- 
zation provided for in the statutes, membership in 
the general assembly of the union will be restricted 
to delegates officially elected by the national commit- 
tee of the adhering countries. In addition to the 
members a limited number of persons may be invited 
by the general assembly itself to attend its sessions. 

The objects of the International Union will be 
purely scientific. Propaganda of any sort, for any 
purposes whatsoever, will have ho place in its 
activities. 

The purpose of the union will be to develop scien- 
tific studies pertaining to the problems of population, 
and particularly: 

(a) To mitiate and organize fesearches which depend 

upon international cooperation, and to provide 
for their scientific discussion and publication. 

(b) To facilitate the establishment of common ^and- 

arda for the collection, tabulation and analysis 
of data regarding human populations, including 
economic, sociologic, demographic, agricultural 
and biologic data. 

(c) To serve as a clearing house for the interchange 

and dissemination of information about popula- 
tion, especially for the purpose of facilitating 
research. 


(d) To cooperate to the fullest extent with other scien- 
tific bodies having similar objects. 

Raymond Pearl, 

Chairman of the Frowional Committee 

INTERNATIONAL CONFERENCES IN 1928 
The Institute of International Education of New 

York has issued a list of international conferences to 

be held during the present year. These include the 

following in the fields of science : 

April 9-11, Fifth International Congress of Refrigera- 
.tion, Rome. 

May 26-29, Sixth International Congress of Doctors, 
Naturalists and Engineers, Prague. 

June 3-9, One Hundredth Anniversary of Institution of 
Civil Engineers, London. 

June 21-24, International Congress of Geologists, Copen- 
hagen. 

June 26~July 14, World’s Dairy Congress, London. The 
program includes papers on all phases of milk in- 
dustry. 

July 5, Meeting of the International Astronomical Union, 
Leyden, representing twenty-three countries. 

July 14-23, International Geographical Congress. Meets 
in London and Cambridge. In addition to the general 
meetings there will be meetings of six sections. 

July 23-27, International Congress of Radiology, Stock- 
holm. 

July 23-28, Thirty-second session of the Congress of 
Alienists and Neurologists of the French-speaking 
world^ Antwerp. 

July,* International Convention on Cancer Research, Lon- 
don. Persons and organizations conducting research 
on cancer are invited to attend. 

Summer,* International Health Congress, Havre and 
Paris. To consider the extermination of rats. 

September 3-10, International Congress of Mathemati- 
cians, Bologna. 

September 4-October 6, World’s Power (Fuel) Congress, 
London. The technical program will be divided as 
follows: Composition and Classification of Fuels,' 
Preparation of Fuels; Storage, Handling and Trans- 
mission of Fuels, and Utilization of Fuels. 

September 10-14, International Psychotechnical Congress, 
Utrecht. 

September 25-27, International Union against Tubercu- 
losis, Rome. 

September 28, International Congress on Iron and Steel, 
Bilbao. 

September,* International Congress of Doctors, Buda- 
pest. 

October 7-28^ International Conference on Aerial Navi- 
gation, Berlin. 

October,* International Technical Congress, Tokyo. 

October,* Internationa Congress of Microbiology, Paris. 

November 19-24, Second International Conference on 
Bituminous Coal, Carnegie Institute of Technology, 
Pittsburgh. 
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November,* Second International Conference for the Pro- 
tection of Plants, Rome. 

November,* Ninth ^neral meeting of tlie International 
Agricultural Institute, Rome, 

December 15-22, International Congress of Tropical Medi- 
cine, Cairo. 

FORESTRY ADVANCES IN THE UNITED 
STATES 

The official Record of the U. S. Department of Agri- 
culture lists the more important advances in forest con- 
servation which have been made in various states. Last 
year three states — Florida, South Carolina and Dela- 
ware — passed laws for the establishment of state for- 
estry departments and the appointment of state for- 
esters. Similar legislation was again proposed in 
Arkansas but failed. California created a department 
of natural resources under the general supervision of 
a director, with a division of forestry administered 
by the state forester and guided as to policies by a 
state board of forestry, the new department taking 
over all the powers and duties of the former state 
forester. Rhode Island made an important change 
in its forestry organization by putting it under the 
department of agriculture. North Carolina increased 
the membership of its state board of conservation and 
development. Louisiana provided for an additional 
member of its forestry board. Ohio passed legisla- 
tion authorizing the board of control of the Ohio ex- 
periment station to acquire tracts suitable for re- 
search and demonstration in practical forestry, Maine 
provided for the establishment of town forests, and 
Wisconsin made similar provision for county forests. 
In Washington the State has been given authority to 
accept from counties tax lands suitable for State for- 
ests. Michigan provided for t^ie retention of such 
lands by the state, and Minnesota set aside as state 
forests all state lands within the boundaries of the 
Minnesota National Forest. Pennsylvania appropri- 
ated $450,000 toward the acquisition of about 7,200 
acres of private land in order to preserve some of 
the original forests of the state, and for other forests 
and tracts subject to the contribution of not less than 
$200,000 of private funds for the same purposes, 
Maryland authorized the formation of auxiliary state 
forests through agreement with private land-owners. 

DR, B. L. HARTWELL AND THE RHODE 
ISLAND AGRICULTURAL EXPERI- 
MENT STATION 

The New England section of the American Society 
of Agronomy has passed the f ollovring resolutions con- 
cerning Dr. B. L. Hartwell: 

* The inf ormation in the possession of the Institute 
does not give the exact date. 


Whereas, Dr. B, L. Hartwell, during his many years 
of service at the Rhode Island Agricultural Experiment 
Station, has made many notable contributions to agricul- 
tural science, winning for him self and the Rhode Island 
station a national and international reputation j and 
Whereas^ The success of the investigations at the 
Rhode Island station in Dr. HartwelPs special field is 
largely the result of carefully planned and fostered co- 
operation of the station agronomists, chemists and plant 
physiologists; and 

Whereas, The Rhode Island station experiments and 
researches respecting soil acidity, availability of phos- 
phates, toxicity of aluminum, effect of one crop on an- 
other, crop response to fertilizer elements, manure substi- 
tutes for vegetable gardens, etc., have yielded results of 
incalculable value to agronomical science and practice; 
and 

Whereas, Dr. Hartwell has taken an active part in the 
proceedings of the New England section of the American 
Society of Agronomy, working always for the best inter- 
est of New England agriculture through the promotion of 
agronomical science; has been known for his integrity, 
staunchness and untiring zeal; has been one whose coun- 
sel has been often sought and always esteemed by his 
fellow agronomists; and 

. Whereas, The New England agronomists feel that on 
account of Dr. Hartwell long contact and detailed 
familiarity with the Rhode Island field experiments, into 
which he has put the best part of his life, his dismissal 
will cause agronomic science and New England agricul- 
ture to suffer a great loss and thereby affect the welfare 
of the people of New Engird; and 
Whereas, The New England agronomists view with 
alarm any changes that would jeopardize the work, and 
with disfavor the summary dismissal of a scientist of 
Dr. Hartwell's record, character and ability, without a 
careful consideration of all the elements involved in the 
case; therefore, be it 

Besolved, That the New England Section of the Ameri- 
can Society of Agronomy earnestly requests a thorough 
investigation of the whole affair by some unprejudiced 
agency of Rhode Island, that the facts ascertained be 
made public, and that the board of inanagers of the ex- 
periment station keep an open mind for a reconsideration 
of its action in the light of the facts. Be it further 
Resolved, That a copy of these resolutions be sent to 
Providence papers, the board of managers of the Rhode 
Island State College and to all other organizations or 
persons interested. 

, By A. B. Beaumont, 

Chmn. New JEng, Sec. A, S. A, 
Foru S. Prince, 

Seo^y New Bng, Sec, A, 8, A, 


SCIENTIFIC NOTES AND NEWS 

Db. William H. Wright, astronomer of the Lick 
Observatory, has been awarded the Henry Draper 
medal of the National Academy of Sciences, 
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Dr. W. Nbrn’st, professor of physical chemistry in 
the University of Berlin, has been awarded the Frank- 
lin medal of the Franklin Institute of Philadelphia, 

The University of St. Andrews will confer the 
honorary degree of LL.D. upon Professor William 
Darrach, dean of the college of physicians and sur- 
geons of Columbia University, and on Dr. E. P. 
Cathcart, Gardiner professor of physiological chem- 
istry at the University of Glasgow. 

The Bavarian Academy of Sciences has elected to 
its mathematics and natural history section as corre- 
sponding members the following : Dr. F. G. Hopkins, 
professor of biochemistry in the University of Cam- 
bridge; Dr. E. Eobinson, professor of organic chem- 
istry in the University of Manchester; Dr. S. Mur- 
beck, professor of botany in the University of Lund; 
Dr. A, Angeh, professor of organic chemistry in the 
University of Florence; Dr. L. DoUe, professor of 
geography and paleontology in the University of 
Brussels. 

Dr. a. W. Hill, director of the Eoyal Botanic 
Gardens, Kew, attended the annual meeting of the 
New Zealand Institute on January 26, when he was 
elected an honorary member. Sir John Bussell, di- 
rector of the Eothamsted Experimental Station, has 
also been elected an honorary member of the institute. 

The Nichols Prize of the Royal Society of Medi- 
cine has been awarded to Dr. Peter L. McKinlay and 
Dr, Remington Hobbs, the prize being equally di- 
vided between them. This prize, of £250, under the 
will of the late Dr. R. T. Nichols, is offered every 
three years for the most valuable contribution by a 
British subject towards the discovery of the causes 
and the prevention of death in childbirth from septi- 
cemia. 

Dr. BferNRicH KjlYser, who was for twenty-five 
years professor of physics in the University of Bonn, 
recently celebrated his seventy-fifth birthday. 

A PORTRAIT of Dr. William H. Park, director of the 
laboratories of the New York City Department of 
Health, professor of bacteriology and hygiene in New 
York University and Bellevue Hospital Medical Col- 
lege and vice-president of the New York Academy 
of Medicine, was presented to the academy at a stated 
meeting on April 10. 

At Tulane University, Dr. Erasmus Darwin Fenner 
has been appointed professor emeritus of orthopedies 
and surgical diseases of children and Dr. Rudolph 
Matas, professor emeritus of general and clinical 
surgery. 

Dr. Frank C. Whitmore, chairman of the division 
of chemistry and chemical technology of the National 


Research Council and head of the department of 
chemistry at Northwestern University, has been* elected 
a director of the American Chemical Society, to fill 
the vacancy created by the election to the presidency 
of S. W. Parr, of the University of Illinois, 

Dr. John B. Whitehead, professor of electrical 
engineering and dean of the school of engineering of 
the Johns Hopkins University, has been engaged as a 
consultant for the engineering and research stalls of 
the General Cable Corporation, He is to act in an 
advisory capacity on wire and cable insulations. 

Dr. Harry Everett Barnard, of Illinois, president 
of the American Institute of Baking in Chicago, has 
joined the scientific organization of the Royal Baking 
Powder Company as technical consultant, with head- 
quarters in Indianapolis. 

Dr. a. S. Patten, for the past twenty-two years 
chemist at the Michigan Agricultural Station, has re- 
signed to take a position with the Huron Milling Com- 
pany, Michigan. 

C, E. Dobbin has been transferred from the fuel 
section of the geologic branch to the conservation 
branch of the U. S. Geological Survey, of which he is 
to be field representative of the mineral classification 
division, with an office in Denver, Colorado. 

Dr. John Collinson, Jr., has been appointed head 
of the bureau of vital statistics of the Maryland De- 
partment of Health on a full-time basis to succeed 
Dr. Frederic V, Beitler, resigned. 

Dr. Otto H. Schwarz has returned after about 
seventeen months abroad to become obstetrician-in- 
chief at the new maternity hospital and to head the 
department of obstetrics at the Washington University 
School of Medicine, St. Louis. 

Commander Richard B. Byrd has made public the 
membership of his forthcoming Antarctic expedition, 
which includes the following scientific men : Dr. L. M. 
Gould, of the University of Michigan, will be geologist 
and geographer; William C. Haynes, of the U. S. 
Weather Bureau, meteorologist, and Dr. Francis D, 
Coman, of the Johns Hopkins Hospital, physician and 
surgeon. 

Paul C. Standley returned to Washington on 
April 2, after spending four months in botanical field 
work in Honduras, Most of the time was devoted to 
a survey of the Lancetilla Valley, near Tela, but three 
weeks were passed in exploration of the pine forests 
of the interior of the Republic. 

Dr. Graham Lusk, professor of physiology at the 
Cornell University Medical College, gave a series of 
three lectures under the Herter foundation of the Uni- 
versity and Bellevue Hospital Medical College, New 
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York University, on April 23, 25 and 27. The sub- 
jects were, respectively, Normal Metabolism,” “Dia- 
betes” and “Mechanical Work.” 

Db. Robert A. Millikan, of the California Insti- 
tute of Technology, will be the principal speaker at 
the dedication exercises on April 28 of the new science 
hall at Berea College and Allied Schools. 

Dr. George E. Coghill, member of the Wistar In- 
stitute, will lecture on the subject of “Anatomy and 
the Problem of Behavior” at University College, Lon- 
don, on May 7 , 8 and 10. 

Db. J. Frank, professor of experimental physics 
at the University of Gottingen, will lecture before the 
New York University Chapter of the Society of the 
Sigma Xi, May 2, on “Connections between Spec- 
troscopy and Chemical Reactions.” 

Db. Frank Schlesingeb, director of the Yale Ob- 
servatory, lectured before the Amateur Astronomers 
Association at the American Museum of Natural His- 
tory on April 19. 

Dr. S. Burt Wolbach, Shattuck professor of 
pathologic anatomy at the Harvard Medical School, 
delivered the annual lecture to the Philadelphia Patho- 
logical Society on April 19 on “The Pathology of 
Avitaminoses.” 

Dr. Charles H. Mato, of the Mayo Clinic, deliv- 
ered the Balfour lecture on Lister day, April 5, at the 
University of Toronto on “Focal Infection in Chronic 
and Recurring Diseases.” 

Dr. Ale§ Hrdli5ka, of the Smithsonian Institutio-n, 
gave three public lectures at the University of Wis- 
consin on March 26, 27 and 28 on “The Origin of the 
Living Races of Man, their Spread over the World 
and their Present Classification,” “The Racial Com- 
position of the Principal Now-existing Nations of the 
World” and “The American People.” 

Dr. F. E. Lloyd, MacDonald professor of botany in 
McGill University, gave two lectures at Purdue Uni- 
versity, on April 16. In the afternoon he addressed 
the local biological society and the Purdue section of 
the plant physiologists on “Maturation and Conjuga- 
tion in Spirogyra.” In the evening he gave a popular 
lecture on “The Structure, * Movements and Feeding 
Habits of Vampyrella Lateritia” at an open meeting 
under the auspices of the department of biology and 
the Purdue Chapter of Sigma Xi. 

Dr. Julius Bauer, professor of medicine at the 
University of Vienna, gave a Mayo Foundation lec- 
ture on April 2, on -^^Individual Constitution in Clin- 
ical Pathology,” at the Mayo Clinic. Dr. Bauer came 
from Vienna to deliver the oration at the recent meet- 


ing of the American College of Physicians in New 
Orleans. 

Professor Bruno Bloch, director of the derma- 
tological clinic of the University of Zurich at Stras- 
bourg, will lecture at the Harvard Medical School on 
April 16, on “Formation of Pigment in the Skin.” 

Among the busts to be unveiled in the Hall of 
Fame at New York University on May 10 is that of 
Louis Agassiz. The bust is the work of Anna Vaughn 
Hyatt, the daughter of Alpheus Hyatt, who was a 
student of Agassiz. 

A. Leroy EIeyes, bacteriologist at the Rocky Moun- 
tain Spotted Fever Laboratory, of the U. S. Public 
Health Service, at Hamilton, Montana, recently died 
of the disease, which he had contracted in the lab- 
oratory. 

Dr. Charles S. Boyer, of Philadelphia, known for 
Ms studies of Diatomaeeae, recently died at the age 
of seventy-two years. 

Professor Launcelot Harrison, Challis professor 
of zoology in the University of Sydney and president 
of the Linnean Society of New South Wales, died on 
February 20. 

M. Fj^ix Henneguy, professor of comparative em- 
bryology at the Coll%e de France, Paris, since 1900, 
and president for five years of the Soeiete de Biologic, 
has died, aged seventy-seven years. 

Professor Antonio Abetti, formerly director of 
the Institute of Astrophysics at Florence Arcetri, died 
on February 20 at the age of eighty-two years. 

Professor Ritzema Bos, known for his work in 
connection with the diseases of plants, has died at 
Wageningen, Holland, at the age of seventy-eight 
years. 

The Harvey Society o-f New York announces a 
celebration to commemorate the three hundredth an- 
niversary of the publication of “Exercitationes de 
Motu Cordis et Sanguinis,” by Wiliiam Harvey, for 
the evening of Friday, May 11. The Harvey Society 
plans to celebrate the anniversary of tMs event in 
connection with the final lecture of the current year. 
The celebration is to consist of a dinner, in accordance 
with the ancient tradition established by Harvey at 
the Royal College of Physicians of London. After 
the dinner there will be an address, appropriate to the 
occasion, by Dr. Alfred E. Cohn, of the Rockefeller 
Institute. At the same time there will be on exhibi- 
tion in the library of the Academy of Medicine a col- 
lection of Harveiana, arranged by Archibald Malloch, 
librarian of the academy. 
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The Lehigh chapter of Sigma Xi was installed at 
Lehigh University on March 1, by Dr. G, B. Pegram, 
of Colninbia University, the national treasurer of the 
society. There were thirty-nine charter members. The 
installation ceremony was followed by a banquet in 
the evening. The chapter elected the following offi- 
cers : Dr. C. R. Richards, president of Lehigh Univer- 
sity, president; Dr. B. L. Miller, vice-president; Dr. 
C, C. Bidwell, treasurer ^ and Dr. L. L. Smail, secre- 
tary. 

Tee annual meeting of the New Hampshire Acad- 
emy of Science will take place at the Ashworth Hotel 
at Hampton Beach from June 1 to 3. Plans for the 
meeting include a general meeting addressed by an 
outside speaker, sessions for the reading of scientific 
papers and field trips. 

The fourth annual science dinner of the New York 
Association of Biology Teachers will be held on April 
28 at the Hotel St. George, Brooklyn, N. Y. The pro- 
gram includes addresses by Dr. W. D. Bancroft, chair- 
man of the department of chemistry at Cornell Uni- 
versity; Dr. C. E. Baer, New York state supervisor 
of science, and Dr. F. C. Brown, director of the Mu- 
seum of the Peaceful Arts. 

Gifts to the American Chemical Society aggre- 
gating $360,000, for “cooperative service in recording 
and indexing through the society’s publications the 
chemical literature of the world,” were announced at 
the society’s closing session in St. Louis. The Chem- 
ical FoundatiO'n, Inc., of New York, of which Francis 
P. Gaxvan is president, gave $250,000. The remaining 
$110,000 came from the industries, among which a 
leading donor was the Allied Chemical and Dye Cor- 
poration, of which Dr. William H. Nichols, of New 
York, a charter member and a past president of the 
society, is chairman of the board. 

The Northeastern Section of the American Chem- 
ical Society has received a cheek for $1,000 from Mrs. 
Robert W. Nefi as a contribution to the permanent 
trust fund of the section. Mr. Neff, who was a manu- 
facturing chemist in Boston for thirty years, died a 
few weeks ago. He was a member of this section and 
was also treasurer of the board of trustees of this 
fund. He was deeply interested in the plans to pro- 
vide a permanent source of income for the section 
and made provision in his will for this addition to 
the fund of which the income only can be spent for 
constructive work in chemistry by the Northeastern 
Section. 

The Academy of Natural Sciences of Philadelphia 
has received by bequest of the late Frank R. Mason, 
of Philadelphia, the important collection of Coleoptera 
accumulated by him over a period of nearly thirty 


years. The collection is especially rich in exotic spe- 
cies, and includes among other series the Ceramby- 
cidae of the famous Vanderpole collection and the 
Angell collection of Carabidae. The Mason collection 
contains representatives of 16,863 species and em- 
braces about 76,650 specimens, contained in over 1,100 
boxes housed in nine large steel cabinets. The collec- 
tion of the family Carabidae alone contains about 10,- 
200 specimens representing 2,338 species, while the 
series of Cerambycidae contains individuals of 4,660 
species. The technique of the specimens in the col- 
lection is said to be exceptionally fine. By the terms 
of the bequest the collection is to be kept intact and 
to be known as the “Frank R. Mason Memorial Col- 
lection.” It has been considered by competent stu- 
dents to be the best collection of the beetles of the 
world in America. 

The New York Botanical Garden has recently re- 
ceived from the American Museum of Natural His- 
tory a collection of more than five hundred herbarium 
specimens from Mount Roraima, collected in 1927 by 
Mr. G. H. H. Tate, of the museum staffi. Roraima 
stands at the boundary corner between Brazil, Ven- 
ezuela and British Guiana, and rises to a height of 
more than 8,000 feet. Its fiora is still imperfectly 
known, chiefly because of the difficulty involved in 
reaching it, but has long been noted for a large pro- 
portion of endemic species. Mr. Tate was able to 
spend two weeks on the actual summit of Roraima and 
collected specimens of every observed species, so that 
the gift is an important addition to the garden’s 
South American material. 

Contributions toward the $1,000,000 sought by the 
Charles Sprague Sargent memorial fund for the Ar- 
nold Arboretum now total $906,551, according to an 
announcement made by Henry James, chairman of 
the New York committee for the fund. This amount 
includes a $50,000 gift which will be payable by Ed- 
ward S. Harkness when the balance of the fund has 
been subscribed. 

The San Diego Society of Natural Blstory has an- 
nounced that in response to its appeal for a $250,000 
building fund, pledges to the amount of $125,000 have 
been received. This building fund will make possible 
the erection of a new fireproof museum structure. 

At a recent meeting of the board of directors of the 
Desert Sanatorium of Southern Arizona, Tucson, 
$250,000 was voted to establish an institute of research 
to study the nature of solar radiations and their ef- 
fects on living matter. The director will be Dr. Ber- 
nard L. Wyatt; the medical director. Dr. Roland A. 
Davison, and the research consultant, Dr, Daniel T. 
MacDougal. 
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The British Medical Jottrnal states that a national 
fund is being created in Sweden for presentation to 
King Gustaf V as a gift on his seventieth birthday in 
June this year. The King intends to expend the fund 
in promoting cancer research. A special institute may 
be established in Stockholm. 

The original thesis presented by David Starr Jor- 
dan for his master’s degree at Cornell University has 
been given by Dr. Jordan to the university library. 
Dr. Jordan, a graduate of the class of 1872, pre- 
pared for his master’s degree a manuscript on "The 
Wild Flora of Wyoming County, New York.” 

An advisory commission of engineers has been or- 
ganized to make a survey in Vermont with a view to 
preventing floods. J. W. Votey, dean of the Univer- 
sity of Vermont College of Engineering, was named 
chairman of the commission and Professor H. K. Bar- 
rows, of Boston, consulting engineer. The commission 
plans to establish a number of stations along various 
streams to determine the flow of water at various 
times and under different conditions. From the data 
thus obtained, the locations of reservoirs to control the 
water flow will be determined. 

Continuing its program of scientific research in 
cooperation with the United States Bureau of Hines 
and two advisory boards representing the mining and 
metallurgical industries, the Carnegie Institute of 
Technology in Pittsburgh will award ten fellowships 
in mining and metallurgical research during the co-m- 
ing year. Subjects to be studied by the fellows ap- 
pointed for 1928-29 will be selected in the fields of 
origin and constitution of coal, coal mining, utilization 
of coal, mine safety and the physical chemistry of 
steel making. 

Aocording to Industrial and Engineering Chemistry 
the Imperial Chemical Industries, Ltd., the British 
trust of which Sir Alfred Mond is chairman, has 
launched a move in England to promote chemical in- 
dustrial research and stimulate interest in the chem- 
ical industry in general. To this end a research coun- 
cil composed of leading scientific men has been estab- 
lished. It is pointed out that coordinated industrial 
research in Great Britain has suffered in the past 
through lack of sufficient close associations with the 
academic and scientific world. The main functions 
of the council will be advisory, and it will act as a 
clearing house for ideas. The council will also pro- 
vide close liaison between the industry and Ibie uni- 
versities, and will promote research along both in- 
dustrial and purely academic lines. Sir Alfred Hond 
is chairman of the council. In further extension of 
this move the British chemical trust has also inaugu- 
rated a scheme to absorb research chemists and chem- 
ical engineer graduates from British educational in- 


stitutions. The plan provides for selectmg boys who 
indicate an aptitude along chemical lines and insuring 
them positions with initial salaries of $2,000 per year 
upon successful completion of their educational train- 
ing in universities. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The will of the late Chaamcey M. Depew, of New 
York, includes an unrestricted bequest of $1,000,000 
to Yale University. 

St. Stephen’s College at Annandale-on-Hudson 
has been absorbed by Columbia University, according 
to an announcement by the officials of both institu- 
tions. • Under the consolidation St. Stephen’s becomes 
a unit of Columbia University on a parity with Co- 
lumbia and Barnard Colleges, 

The Journal of the American Medical Association 
states that at a luncheon- given by the University of 
Southern California in honor of Dr. Ray Lyman Wil- 
bur, of Stanford University, and a group of sixty Los 
Angeles physicians on March 26, it was anno-unced 
that the University of Southern California College of 
Medicine is to be reopened and that the trustees have 
agreed to set aside $500,000 as an endowment. 

Ground was broken with formal ceremonies at 
Lafayette College on April 26 for the John Markle 
mining building. 

Dr. Charles P. Olivier, of the University of Vir- 
ginia, has been appointed professor of astronomy at 
the University of Pennsylvania and director of the 
Flower Observatory at Highland Park. 

Dr. Raoul Blanchard, professor of geography at 
the University of Grenoble, has been appointed pro- 
fessor of geography at Harvard University. 

Dr. S. Timoshenko, of the research department of 
the Westinghouse Company, has been appointed pro- 
fessor of applied mathematics at the University of 
Michigan. He is succeeded at the Westinghouse Com- 
pany by Dr. A. Nadai, of Gottingen. 

Processor F. C. Koch has been made chairman of 
the department of "physiological chemistry and phar- 
macology at the University of Chicago. Professor 
A. Baird BCastings has been transferred from the de- 
partment of physical chemistry to be professor of 
biochemistry in the department of medicine. 

At Clark University, the following promotions &om 
associate professorships have been made: Dr. W. 
Elmer Ekblaw, professor of agricultural geography^ 
Dr, Clarence F. Jones, professor of economic geog- 
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rapliy; Dr. John P. Nafe, professor of experimental 
psychology. Oscar W. Richards has been appointed 
assistant professor of biology. 

At Rutgers University, Dr. Albert 0. Hayes has 
been appointed full professor of geology and head of 
that department. He has served during the past two 
years as visiting professor of geology. 

Db. Carl Stevenson, of the University of Chicago, 
has been appointed acting professor of medical his- 
tory at Cornell University, Ithaca, for the second term 
of the coming year, during the absence on leave of 
Professor Preserved Smith. 

The following promotions have been made in the 
department of chemistry at Princeton University : As- 
sistant Professor Gregg Dougherty, to the rank of 
associate professor; instructors William T. Richards, 
Francis B. Stewart and Thomas J. Webb, to the rank 
of assistant professor. 

Dr. a. E. Cameron, professor of zoology and en- 
tomology in the University of Saskatchewan, has been 
appointed lecturer in medical entomology in the de- 
partment of zoology of the University of Edinburgh. 

Dr. Johannes Weigelt, professor of geology in 
the University of Halle, has been appointed to the 
chair of geology in the University of Greifswald. 

Dr. Hermann Steudel, of the department of physi- 
ology in the University of Beflin, has been made a full 
professor. 


DISCUSSION AND CORRESPONDENCE 

A NOTE ON THE FLUORESCENCE OF 
TEETH IN ULTRA-VIOLET RAYS 

That teeth fluoresce under the excitation of ultra- 
violet rays has been known for some time. Hans 
StubeP states that rabbit teeth fluoresce with a some- 
what bluish intense white light. In human beings he 
finds the lens of the eye to be the strongest fluorescing 
organ, although the teeth are almost equally brilliant. 

The following observations were made with a cored 
carbon arc and a Kromayer lamp, using as flJ,ters: 

(1) Corning purple-violet Ultra, (2) Corex G 986A, 
(3) Uviol cell with paranitrosodimethylaniline and a 
quartz cell of copper sulphate. 

(1) The dentine fluoresces muct more brilliantly 
than the enamel and seemingly with a bluer light. 

(2) The white spot indicative of beginning dental 
caries does not fluroesee even though unpigmented. A 
similar efEeet is obtained by scratching through a 
parafidn coated tooth and placing in dilute acetic acid 
over night. 

^Ardh. Ges, Physiol.^ 142, 1-14, 1911. 


(3) Ashed enamel does not fluoresce, nor does 
dentine which has been boiled in 60 per cent, sodium 
hydroxide. On decalcifying dentine in dilute nitric 
acid the organic matrix retains its fluorescent power to 
an appreciable extent. 

(4) Whereas serumal calculus fluoresces little if 
at all, salivary calculus fluoresces quite markedly with 
a reddish orange color (some old museum specimens 
emitted a white light). 

These observations are significant in an investigation 
of the teeth as they may give a clue to the steps in 
the deealcification of enamel. From No. 3 the conclu- 
sion might be drawn that it was the organic matter 
which fluoresces. We have a means of determining on 
macroscopic pieces that we have enamel free from 
dentine. Further work is in progress. 

H. C. Benedict 

Chemistry Department, 

Northwestern University Dental School, 
Chicago, III. 

ON THE ANTIQUITY OF RELICS OF MAN 
AT FREDERICK, OKLAHOMA 

In the issue of Science for February 10, on pages 
161 and 162, is an interesting contribution from Dr. 
Leslie Spier, of the University of Oklahoma, on the 
artifacts found recently at Frederick, Oklahoma. The 
present writer wishes to make some comments on this 
paper. 

The most important statement made by Dr. Spier is 
that, according to the representations of Mr. Hollo- 
man, the owner of the pit, he picked up one anw 
head from loose materials at the bottom of the front 
of the pit as it was being torn down by workmen. 
On the other hand, Mr. Holloman repeatedly told 
Director Figgins that he took it out of the hard 
conglomerate on the floor of the pit. Also the writer 
has Mr. Holloman^s statement to the same effect in 
two or three letters. In one of these he informs me 
that he could not free the arrow-head himself, but 
had to call a workman to bring a tool. A pack knife 
was brought and with this the utensil was secured. 
Mr. Holloman further says that Dr. Spier misquotes 
him in saying that he picked the object from the 
loose materials. The writer can not for a moment 
doubt the veracity of either of these gentlemen. 
There must have been a misunderstanding of some 
remark made by Mr. Holloman. 

. In regard to the other flint object, probably a drill, 
Dr. Spier says that Mr. Holloman scratched it out 
of the face of the pit with his fingers. Now, if that 
object had fallen from the surface it would probably 
have become involved in the red clay which forms 
the uppermost stratum. In case it had fallen into 
the sand, this must have been sand which had been 
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crushed, and it would have required no effort to pick 
up the little drill. Before the sand is disturbed it is 
compact enough to stand in a perpendicular face, 
and to release an instrument protruding from it would 
require some scratching with one’s fingers. 

Dr. Spier calls in question the genuineness of the 
metates. Before he east this doubt on these utensils 
he ought to have requested Mr. Figgins to send him 
one or more of them for examination, and he doubt- 
less would have received them. 

Our writer thinks it possible that artifacts may yet 
be found on the surface of that ridge. I know of no 
reason why such things should not occur there, and 
if they are present and if the edge of the pit reaches 
them they will probably fall down; but this would 
not prove that those found by Mr. Holloman had 
fallen down and gotten into the compact sand and 
cemented conglomerate. And if arrow-heads and 
metates occur on the surface how is anybody to know 
whether they are recent productions or those of 
Aftonian time 7 

Our writer states certain other possibilities regard- 
ing the position of the artifacts. He tells us that 
we do not know the original position of the surface 
at this point with respect to the artifacts. He sug- 
gests that these lay on the surface of a depression 
and were subsequently covered by wash. It would 
be interesting to learn the probable history of a de- 
pression of this kind on that ridge. How did it begin, 
enlarge and finally disappear 7 It must have been 
from twenty to twenty-five feet deep in order to let 
the arrow head down to the conglomerate. There 
must, too, have been some way of escape for the water 
which first excavated and later refilled the depression. 
Mr. Holloman informs me that no ravine now comes 
within three hundred feet of the spot where the arti- 
facts were discovered. The existing ravines at the 
foot of the ridge are cutting deeper instead of being 
refilled. Furthermore, the material filling such a hole 
or depression must have been mostly red clay; but 
Mr, Holloman did not observe any interruption of the 
strata furnishing the sand and gravel called for by 
his customers. He further says that there are ''now 
no depressions on the ridge where water stands after 
rains and no sink-holes. 

Dr. Spier holds that there is an incongruity in the 
association of artifacts, as identified by our anthro- 
pologists, with fossil bones and teeth of animals of 
Aftonian age. There is an incongruity, but this is 
the creation of the anthropologists. They measure 
most things pertaining to human history in America 
by European standards. Because stone implements 
appear only late in Europe and are crude it is con- 
cluded that the art of working stone must have had a 
similar development in America. The writer believes 


that during the first interglacial stage men came 
from Asia and brought with them the art of skillfully 
chipping flint. Evidence of this has recently been 
furnished at Colorado, Texas; possibly, too, at Folsom, 
New Mexico. 

Our anthropologists are forced to admit that the 
age of human bones and artifacts is to be determined 
by geology, but they insist on making their own geol- 
ogy. When the geology appears to be opposed to 
their view a variety of agencies are invoked to account 
for the apparent occurrences of Pleistocene man under 
the circumstances. It is rare that it can be established 
that the agency postulated has actually done the work. 
A long catalogue of these possible means might be 
compiled. The latest addition is the action of whirl- 
winds. This might well be called upon to explain 
the case at Frederick. What is more probable than 
that, while men slept, a mighty wind arose and, gath- 
ering up a cache of Comanchean implements of the 
wigwam and the chase, hurled them with violence 
against the face of that quarry and drove them into 
the hard sand and the conglomerate 7 

The writer has always admired the work done by 
Dr. Spier on the pebbles and artifacts systematically 
collected at Trenton, New Jersey. It had been de- 
clared that the deposit, a few feet thick only, had 
been so thoroughly disturbed by burrowing mammals, 
by the uprooting of trees, by the driving of palisades, 
and in other ways, that no conclusion could be reached 
as to the age of the artifacts embedded in it. Dr. 
Spier’s work demonstrated that the pebbles and the 
artifacts had a definite arrangement in the stratum. 
There is general agreement that the deposit was laid 
down by Delaware Eiver when the Wisconsin glacier 
had its front standing about sixty miles above Tren- 
ton. Dr. Spier’s paper furnishes evidence hardly con- 
trovertible that the makers of the artifacts were in 
that region at the culmination of the Wisconsin glacial 
stage. The reader will enjoy a perusal of Dr. Clark 
WisslePs comments on the value of Dr. SpiePs work.^ 

As is usual, our anthropological friends, on the 
announcement of the new discoveries of supposed 
Pleistocene man, sound the warning that we must 
proceed with caution. Do they exercise superior cau- 
tion themselves? Was the anthropologist acting with 
due caution when he asserted, without the necessary 
investigation, that the deposit at Trenton had been 
thoroughly disturbed? Did another anthropologist 
display a cautious spirit when he insisted that masses 
of muck, sand and marl thrown back into a grave 
would soon rearrange themselves into their original 
relations and when he asserted he found muck, sand 
and marl undergoing restratification which had been 

I Scientifio Monthly, Yol. II, p. 234. 
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thrown on the dump by the dredge? Was even my 
friend Dr. Spier proceeding cautiously when he sug- 
gested a depression where the Frederick artifacts 
were discovered, apparently without inquiring of the 
owner of the pit and of the workmen whether they 
had observed anything of the kind? 

Because certain existing tribes do not use metates 
Dr. Spier think s it improbable that they were em- 
ployed by people of early Pleistocene time. How- 
ever, we do not yet know much about the climate of 
that period nor much about the resources and arts of 
the people. 

Oliver P. Hay 

Washington, D. C. 

ONE HUNDRED PER CENT. HATCH 

On October 31, 1927, the writer artificially impreg- 
nated 230 eggs taken from a small two-year-old hatch- 
ery reared brook trout, Salvelinus fontinalis. Two 
males were used to effect fertilization. Instead of fol- 
lowing the accepted method of washing the eggs soon 
after insemination, the eggs were allowed to harden in 
the milt. After sixty-one days of incubation, 230 nor- 
mal fry emerged tail first with elongated yolk-sacs 
which is an index of perfect fertilization. 

In state, commercial and private hatcheries, the 
writer has met with wonderful success by holding the 
eggs in milt during the agglutination period. 

These results indicate that the concentration of 
sperm suspensions may have a direct influence on the 
mieropyle of the egg, which activates complete fertili- 
zation when agglutination takes place in the milt. 

Ralph C. Jackson 

U. S. PisHEEiEs Station, 

Nashua, N, H. 

MORE DATA 

In spite of all the discussion on the subject that has 
been going on in Science, here is Mr. Sainton, of Cor- 
nell, saying (in the last number of the Journal of 
The Optical Society of Amerioa) ^'data is.” It is 
known that Cornell is a special sinner in this respect. 

As regards the two wrong pronunciations of data 
(lately discussed in Science), data, it may be pointed 
out, is far worse than data, for the reason that those 
who adopt the thoroughgoing modern pronunciation 
of their Latin and Greek may feel obliged to apply it 
to datum too. 

It is remarkable what a high literary standard the 
medical people have preserved in their scientific 
language. But they are wrong in sometimes saying 
^'photo-sensitive.” One can say "photo-esthetic” or 
"light-sensitive,” but "photo-sensory” (or photo-sensi- 
tive) is, a sad hybrid. 

.. Christine Labd-Fbanklin 

Columbia Universitt 


SCIENTIFIC BOOKS 

Romance of the Sun, By Mart Proctor, xii + 266 

pages. Harper and Brothers, London and New 

York, 1927. $2.50. 

Miss Mary Proctor^s book, "Romance of the Sun,” 
contains many interesting pages for those who have 
little or no knowledge of astronomy, and who wish 
information about that part of this science which 
deals with the nearest star, our own sun. The book 
is written in popular language so that it can be read 
easily by any one. The sun is so important, not only 
to astronomers for their investigations, but also to 
every person and to everything living on this earth, 
that it is well to have books on this subject written 
for all types of readers. 

After a brief description of the appearance of the 
sun’s surface, four chapters are devoted to the prob- 
lem of finding the distance from the earth to the sun. 
Accounts are given of the attempts made to find this 
distance accurately by observing the various transits 
of Venus across the sun’s disc which occurred between 
1629 and 1882. Horrock’s observation of the transit 
of Venus in 1639 is well described, and made more 
vivid by quotations from the writings of that excep- 
tional young minister who was such an enthusiastic 
astronomical observer. The chapter on Sir David 
Gill’s observations of Mars in connection with this 
same problem is likewise made more interesting by 
several extracts from Lady Gill’s book, "Six Months 
in Ascension.” Just at the end of this chapter, on 
page 70, there is an important misprint. The sun’s 
mass is given as 32,000 times that of the earth instead 
of 332,000 times the earth’s mass. 

The fifth and sixth chapters deal with the consti- 
tution of the sun and its atmosphere, the analysis of 
its light and the subject of solar energy, especially 
the fraction of that energy received by the earth. 
Several times in the descriptions of phenomena on the 
sun, phrases are used which might give to readers 
without astronomical knowledge the impression that 
the sun was at least in part liquid. The words "Vast 
oceans of molten metal,” on page 71, form such a 
phrase which can hardly be considered appropriate 
when applied to a body like the sun, which is known 
to be purely gaseous. 

Even in a popular book of this length, it would 
seem that a fuller treatment of the source of the 
sun’s heat would have been of interest to any reader. 
No reference is made to the latest theory, now gen- 
erally accepted by astronomers, that the sun’s energy 
is due to the radiation of its mass. A more detailed 
description of the sun’s surface would have increased 
the value of the book for the majority of readers. 
The subject of sun-spots is rather neglected. A brief 
and superficial description of sun-spots is given in 
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the introduction. Nothing is said of the periodicity 
of these spots, or of the relation of the sun-spot curve 
to terrestrial phenomena and to the shape of the 
solar corona. Although hydrogen and calcium flocculi 
are referred to and also shown in two illustrations, 
no explanation of these terms is given. 

Similarly there is a lack of explanation in the case 
of some of the instruments used in the study of the 
sun; especially in the case of the speetroheliograph 
and the spectrohelioscope, which are not so well known 
as the spectroscope. Brief descriptions of the main 
features of these instruments might have been given 
which would not have been at all technical but would 
have made much clearer the sections and quotations 
about observations with these instruments. 

The remaining four chapters discuss the corona and 
its observation, and give descriptions of various 
eclipse experiences. It hardly seems worth while to 
give up twenty-live pages of one of these chapters to 
the unsuccessful attempts to photograph the corona 
without an eclipse, when in view of our present 
knowledge the reason for these failures is so ob- 
viously due to the feebleness of the %ht from the 
corona compared with the brilliant light of the sun 
itself. 

In the description of the cause of a solar eclipse, 
no definition of a partial eclipse is given, though 
mention is made of a partial eclipse of the sun on 
January 24, 1925, in London. Those of us who 
remember this as the total eclipse seen under such 



favorable conditions by so many people in New York 
and Connecticut may be pardoned if we are a little 
disappointed to find no other reference in this book 
to this particular eclipse. 

The quotations from the personal eclipse experi- 
ences of the writer and other observers can not fail 
to interest all readers, and to make those who have 
not seen a total eclipse eager to have that opportunity. 
After all, no description can do justice to the thrill 
of actually seeing this wonderful phenomenon. The 
description in the last chapter of the eclipse of June 
29, 1927, visible in England and Norway, gives an 
excellent picture of the numerous activities connected 
with the observation of a total eclipse at the present 
time. The attempts to observe the eclipse from air- 
planes were only partially successful because of 
clouds, but gave to those who were in the airplanes 
experiences that would always be remembered. 

Ida Babitet 

Yale ITniversitt Observatory 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 
MOUNTING CHICK EMBRYOS 

Ik elementary courses in embryology sagittal sec- 
tions often present considerable difileulty to the stu- 
dent. One reason for this is the practical impossibil- 
ity of getting a truly sagittal sectioh extending the 




Pig. 1 . Mounting chick embryos. A. Position of blastoderm in watch glass ventral side up, f, point at 
which forceps grasp edge of blastoderm. B. Polded blastoderm witb right side folded over left side so that 
embryo lies along crease. 0, Side view of embryo mounted as described. 
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whole length of the embryo ; another is due to the fact 
that sagittal sections lack many of the structures which 
the student has come to regard as landmarks in his 
study of transverse sections. On the other hand, the 
preparation of sagittal sections presents difficulties for 
the technician. 

The present writer has used for some years in his 
classes preparations which show the eight to fourteen 
somite (thirty to thirty-six hours incubation) chick in 
side view, in place of sagittal sections. Such prepara- 
tions are scarcely more difficult to make than the usual 
whole mounts and help greatly the student in his at- 
tempt to visualize the structure of the embryo of this 
stage. The method has up to the present been used 
only on embryos before the beginning of torsion in the 
head region. It is possible, however, that it might be 
modified to apply to embryos of somewhat later stages. 

The egg is opened in salt solution and the blasto- 
derm cut from the yolk and floated into a watch glass 
in the usual way. It must then be turned over while 
still alive so that its dorsal surface is underneath (Fig- 
ure 1, A). The lateral edge of the blastoderm directly 
opposite the middle of the embryo is then lifted with 
forceps and folded over so that the embryo appears 
along the folded edge and projects from it (Figure 
1, B), while the half of the blastoderm which was 
lifted now lies over the other half which remained in 
position in the watch glass. The operation of folding 
the blastoderm can best be carried out under a binocu- 
lar microscope.. It is important to make the fold such 
that the entire length of the embryo lies along the 
crease. The salt solution is now withdrawn and the 
fixative added drop by drop directly onto the blasto- 
derm. Such embryos can be washed, stained and 
mounted according to the usual method employed for 
^^whole mounts.” They show particularly well the gen- 
eral form of the embryo, including the head process, 
the foregut and the heart. Figure 1, C, shows a sketch 
of a chick embryo mounted as described. 

James W. Mavoe 

TTniont College 

COLOR DISCS USED IN SOIL COLOR 
ANALYSIS 

Ih the study of a series of podsolic soils developed 
upon the reddish-brown colored Early Wisconsin drift 
of east central Minnesota, considerable attention was 
recently (February, 1927} paid by the writer to the 
question of the best method of expressing the color of 
samples of soil from the various horizons of the soil 
profiles, in order that their color peculiarities might be 
brought out. 

Munsell Rotating Color Discs were used, as one 
means amongst others, of analyzing and expressing 


the color of the disturbed soil samples. These discs- 
are essentially MaxwelFs discs, of stiff paper, colored 
«Red,” ^Yellow,” “White” and Black.” They are 
made to rotate upon a motor-driven shaft, and pro- 
vide a means of matching a very great number of 
colors simply by altering the relative proportions of 
the different color discs exposed to the eye. Each one 
of the four almost new color discs was examined with, 
a Keuffel and Esser Spectrophotometer, with the re- 
sults given in Table I. Their spectral distribution 
curves are plotted in Figure 1. Each value for rela- 
tive brightness represents the mean of five closely 
agreeing photometer readings. The standard white 
used in the machine was a freshly scraped surface of 
a block of magnesium cai^bonate. 

Table I. Analysis or CoLoa Discs used in Soil CoLoa 
Analysis 

Relative brightness expressed as percentage 

Wave length — 

® ‘‘Red'' “Yellow" “White" “Black" 

Disc Disc Disc Disc 

Per cent. Per cent. P.er cent. Per cent. 
7000 A 60.2 70.8 75.6 3.4 

6500 65.6 66.2 73.8 2.5 

6000 22.5 66.8 74.0 2.3 

5500 5.8 63.0 74.0 2.8 

5000 6.0 22.0 76.2 2.2 

4500 10.2 22.2 80.5 3.0 



Eig. 1. Specteal Disteibution Curves Ploootd feom 


Data or Table L 

The purpose of this notation upon the subject is to 
point out the relative impurity of the color discs. This 
lack of purity of hue means that the percentages assigned 
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to the various colors used on the disc are far from repre- 
seutmg percentages of pure spectral hues. The actual 
percentage transmission of spectral red, for example, 
from the *^Bed^^ disc is lower than that from the ‘‘Yel- 
low'^ disc. To the eye, of course, the differences in re- 
flection of light of these wave lengths appears extreme in 


the opposite direction. By means of the ratio 1 =^ the 

•^6000 

different appearances to the eye of these two discs is more 


satisfactorily represented. Similarly the ratio 
as determined by color disc analysis is found to bring out 
better the apparent striking color differences of two soils. 

G. B. Bodman 


BivisioiT OF Soils, 
University of Minnesota 


SPECIAL ARTICLES 

LIVING CELLS TWO AND A HALF 
CENTURIES OLD 

Ebseabches dealing with the growth and hydro- 
statics of trees and other massive plants have led to 
a consideration of the activities of living cells in the 
interior of large stems. Rigidity and other mechan- 
ical features of tree-trunks are such that living cells 
in layers a year old can not grow or divide and hence 
the existence of a living cell in layers 50 or 100 years 
old may be taken as an example of a protoplast which 
has carried on an individual existence for that length 
of time. In many trees all living cells perish when 
the splint or sap wood of which they form a part is 
converted into heartwood. A notable ease was re- 
cently described in Science in which medullary cells 
of the redwood remained alive in the heartwood at- 
taining an age of over a century 

Professor Faul has recently called attention to the 
work of J. H, White in which tyloses were seen in 
heartwood of beech, maple, oak and other trees in 
regions invaded by Fames applantus. It is implied 
that these formations take place only in living cells 
and that their development was induced by the pene- 
trating fungus. The ease seems to call for a more 
detailed examination. Now that the existence of liv- 
ing cells in heartwood and in old wood has been 
rescued from the negations of widely used text-books 
it is highly probable that numerous additional ex- 
amples will be found.^ 

Our quest for other examples of long-lived cells 
has had for its chief purpose the determination of 
the progressive changes in protoplasts which attain 
great age and to appraise the conditions endured. A 
desert tree Farkinsonia microphplla, which has been 

1 MacDoUgal, B. T., and G. M, Smith, Science 66, 
4 : 56 ^ 57 , 1927. 

2 Paul, J. R. Living Cells in Heartwood, Sciencb 
67, 296. 1928. 


used for tests in conduction and growth has yielded 
results of interest in this matter. 

This bean tree is a prominent member of the desert 
flora of the southwest and because of its smooth green 
bark is known as “Palo verde.” Despite the fact that 
its growth in thickness is at an extremely low rate, 
0.2 to 0.6 mm annually, the trunk is soft and brittle, 
losing 45 per cent, of its dry weight in two days in 
the drying oven at 100® C. Bark and wood are 
heavily loaded with crystals, mostly calcium carbon- 
ate. The ash constitutes as much as 3.4 per cent, of 
the dry weight. 

Sections of stems 10 cm in diameter and over 75 
years old, first examined, showed occasional living 
ray-cells near the center and also a number of 
tracheids in which the nucleus and cytoplasm were 
plainly in a normal and active condition. 

An older excentric trunk which stood in a leaning 
position showed sound moist wood in the flank which 
was 9 cm in thickness. Several counts of layers by 
Dr. Forrest Shreve gave a basis for the estimate that 
the age of the trunk might be safely taken as between 
275 to 300 years old. Living ray cells and tracheids 
could be seen in sections near the center without stain- 
ing and with a dry objective. We have no hesitancy 



Fig. 1. Bay cell of Parkinsonia over 250 years old. 

Reticulum of nucleus and cytoplasm well defined. 

in announcing that these elements may be safely con- 
sidered as having an age of over 250 years. 

Macroscopically the stele of Farkinsonia miero^ 
pJiylla presented a nearly uniform light straw color 
sometimes with a small central core of heartwood 
(duramen). In other words, sapwood (alburnum) 
made up almost the entire mass of wood. Elements 
of the xylem consisted of tracheids typical in shape; 
coarsely pitted vessels; elongated thick-waUed cells 
with blunt ends, and short prosenchymatous cells in 
vertical rows near the medullary rays. 

The tracheids composed by far the greatest part of 
the xylem. They measured approximately 20 microns 
in length. Those laid down at the end of the growiug 
season in the oldest wood near the central pith had 
walls averaging 4 microns when measured between 
lumina of two tracheids, while those formed in spring 
and summer and measured in the same way averaged 
3 microns in thickness. Comparative measurements 
of tracheids in xylem formed in recent years was 3.2 
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Fig, 2. Tracheid of Parkinsonia over 250 years old. Nucleus pluiup and normal. 


microns for those laid down in the fall and 4.2 
microns for those formed in spring and summer. 

Living tracheids are numerous, even in the oldest 
part of the stem. Part of an annual ring in one 
bundle consisting of 120 tracheids show’ed nuclei 
and more or less cytoplasm in approximately 60 
per cent, of the tracheids. Likewise many of the 
medullary ray cells were living. Nuclei in both 
tracheids and ray cells were large, well-rounded and 
clearly showed a reticulum. One to three nucleoli 
were present. 

The vessels or tracheae were coarsely pitted and 
few in number. Some of them contained a substance 
which stained brown with Haidenhain’s iron-alum 
haematoxylin. Otherwise they were not unlike those 
found in woody dicotyledonous plants. 

Elongated cells with coarsely pitted end walls and 
abxmdant pits in lateral (radial) walls were found 
near the rays but extended vertically. Frequently 
this type of wood cell contained living contents. It 
appeared to be a transition between tracheid and 
trachea. 

The prosenchymatous cells, apparently formed by 
the transverse division of a xylem parenchyma cell 
early in the development of the wood, usually con- 
tained cubical or six-sided crystals. Many of these 
cells were alive and contained cytoplasm in contact 
with crystals in various stages of development. 

In previous discussions attention was called to the 
fact that cells attaining great age were of the thin- 
walled parenchymatous type. Later Dr. F. H, Long 
prepared a manuscript now ready for publication in 
which epidermal cells, including stomata of the tree- 
cactus of Arizona, are shown to attain an age of over 
a century. 

The preceding paragraphs record the existence of 
ray cells of the thin-walled type in Parkinsonia and 
also of lypical tracheids with heavy walls in parts of 
trunks formed over two and a half centuries ago. No 
observations have been made as to the length of the 
period of enlargement of these elements, but as the 
season's growth of this desert tree is completed within 
the brief period of the summer rains it may safely be 
taken to be something less than a week. Existence is 
continuous for 12 or 13 thousand weeks, thus setting a 
new high ratio between the developmental period and 
the period of mature existence. 

Heartwood is not always formed in Parkinsonia, 
the vessels are large and the protoplasmic strands con- 


necting neighboring cells are well defined and numer- 
ous. By this arrangement the innermost cells are 
much more closely connected with the surface layers 
of the trunk than in the redwood or the central parts 
of other trunks. 

The cells capable of attaining great age appear to 
lose their embryonic character very early. At the 
same time surfaces of wounds of this tree dry Out so 
quickly that rarely is any notable callus formation 
found. The living cells of the trunk endure a range 
of temperature higher than those to which trunks of 
mesophytie trees are subject. The actual range, how- 
ever, may be not nearly so great as those attained by 
cells in flattened stems in cacti in which mid-day tem- 
peratures of over 50® C. are common. 

The gases in the vessels and intercellular spaces of 
trunks of Parkinsonia are extractable at about the 
same rate as in Quercus. Samples taken from bores 
extending 10 to 12 cm or to the center of trunks at 
0.3 to 0.4 atm showed never less than 1 per cent, 
carbon dioxide and the proportions in some cases 
were as high as 16 per cent. 

The above notes are intended as an announcement 
of the discovery of living cells older than ‘those noted 
in any record in which estimates of age have been in- 
cluded. Elements of Parkinsonia, including ray cells 
and tracheids, have been fotund near the center of a 
trunk nearly three centuries old. The appearance of 
the nuclei and cytoplasm is not widely away from 
that of young cells and it may be safely predicted that 
the examination of older trees would reveal living ele- 
ments of even greater age. 

The long-lived cells endure a wide range of tempera- 
tures and the gases in the vessels which are dissolved 
in their sap are very high in carbon dioxide. Mineral 
elements of which calcium is the chief component ac- 
cumulate in the wood so that the ash constitutes 3.4 
per cent, of the dry weight. The ash of beech wood 
forms but 0.355 per cent, of its dry weight. The 
caenocytic arrangement of the living cells is so marked 
as to suggest that the connections afforded by the 
heavy connecting protoplasmic threads may be impor- 
tant as conductive organs maintained between the 
deeply lying old protoplasts and the surface layers. 

D. T. MacDougal, 

J. G. Beowk 

Laboeatobt foe Plant Physiology, 

Oarnegix Institution or Washington 
AN u University or Arizona 
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MALARIA" 

Malaria is a subject of multifarious scientific in- 
terest. Its study leads us into many biological con- 
siderations involving an undetermined number of 
species representing at least three phyla of the ani- 
mal kingdom; protozoa, articulata, chordata. 

Considering only human malaria, the subject has 
important biological, medical, economic and cultural 
aspects. The topic could have been profitably dis- 
cussed under the general heading of “Contributions of 
Science to Medicine,” and it is equally adapted to 
consideration under the caption “Contributions of 
Medicine to Science,” since it is a toss-up whether the 
scientists taught the doctors more than the latter re- 
paid them.’ It was convenient when Br. Laveran dis- 
covered the parasite to find that the systematists had 
a pigeonhole ready for it. It was of immense help 
when Br. Ross demonstrated mosquito transmission to 
find that entomology could furnish many ready-made 
criteria for discriminating between various kinds of 
these insects, and many pertinent facts regarding 
their anatomy and physiology. It has been a pleasure 
to observe the repayment of these large debts in kind, 
in the numerous contributions which medical men 
have made to protozoology and entomology incidental 
to the study of malaria. 

I am not competent to discuss malaria from the 
standpoint of the protozoologist, the entomologist, 
even the raalariologist, or any other variety of scien- 
tist having an academically recognized standing. My 
contribution must emanate from the modest outlook 
of the student of public health. The only advantage 
to be claimed for this outlook is that while too shal- 
low to claim authority in any one scientific specialty, 
it may be broad enough to appreciate the significance 
of scientific research in many apparently remote fields 
and to appropriate to the cause of human welfare 
scientific knowledge wherever found. I would not 
have you put a purely pragmatic interpretation on 
this attitude. Let me say in illustration that I think 
it is doubtful from which source the child who receives 
malaria lessons in school derives the greater benefit, 
from the purely informational source which tells him 
to swat the*mosquito or he will become sick, or from 

1 Presented as part of a symposium on ^^The Medical 
Problems of the South at a joint meeting of the 
American Association for the Advancement of Science 
and the American Public Health Association, Nashville, 
Becember 28, 1927. 
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the inspirational source which opens up to his vision 
a world in which knowledge for its own sake is some- 
thing worth living for — and worth avoiding malaria 
for. Culture and malaria are directly opposed, and 
if we admit that malaria conquered the culture of 
Greece and of Rome, it was at that time a decadent 
culture, and we can reassure ourselves that the in- 
surgent culture of America will conquer malaria. At 
the same time that we visualize a vicious circle in 
which malaria leads through disease to poverty and 
ignorance and back to malaria, we must not lose 
sight of that concentric circle in which education, im- 
proved living standards and even a little initial finan- 
cial help tend to eliminate malaria and produce a 
higher culture and a greater human prosperity. 

Malaria has been stated upon the eminent author- 
ity of Dr. Henry Carter to be the only disease of man 
which is able to render an area of the earth’s surface 
uninhabitable. Such diseases as bubonic plague, 
Asiatic cholera, yellow fever and hookworm may 
take a terrible toll of a human population, but even 
at their worst they do leave a battered and ragged 
remnant to carry on. Malaria at its worst prevents 
people from living in the area where it prevails. 
Fortunately, we in America do not sujffer from such 
intensities of prevalence or malignancy, but we still 
have areas, not large and not continuous, where more 
than half of the population may show evidences of 
past or present malarial infection. The actual death- 
rate is not considerable, and it is known to health 
of&eials not to be accurately measurable. Our ma- 
laria in general is of too mild a nature to permit of 
its measurement by the death-rate. Of far greater 
significance is the morbidity rate, for this gives us an 
index of the social importance of the disease. It is 
not the relatively few individuals who are killed out- 
right whose removal importantly hampers the march 
of progress. It is the infinitely larger numbers of the 
maimed and stunted whose impaired product consti- 
tutes a cultural and economic loss. 

In the United States malaria was formerly much 
more widely distributed geographically than it is at 
the present time. Even during the past generation 
it has become remarkably restricted. During my 
own memory it was fairly prevalent in one of the 
boroughs of New York City. At the present time we 
find it of considerable public health significance only 
in the south Atlantic coast, the Gulf coast and the 
lower Mississippi valley regions, with the exception 
of isolated areas, notably one in a Pacific coast state. 
And even in this distribution careful field surveys 
have shown the reassuring fact that the affected areas 
are not Confluent, but spotted here and there, so that 
the problem of eradication has become less formidable 
with increasing Imowledge. There is perhaps no hot- 


bed of malaria, in the tropical sense, within our 
boundaries at the present time, but areas of serious 
prevalence do remain, chiefly in the so-called delta 
region of the Mississippi River valley. Moreover, in 
at least one area in the southwest, tho disease is on 
the increase. It is, therefore, no time to stop con- 
trol work, but rather time for redoubled effort with 
the positive assurance of ultimate success. 

It has been claimed by some observers that the 
diminution of malaria in the United States has been 
due solely to the advance of civilization and culture. 
In some areas of low prevalence and intensities 
.this has undoubtedly been true. Malaria has literally 
been built out in certain places incidentally to the 
concentration of populations, without intentional ef- 
fort having been directed toward eradicating the dis- 
ease. On the other hand, it has repeatedly been dem- 
onstrated that intentional effort on the part of health 
agencies has resulted in the virtual eradication of the 
disease from areas where previously no tendency to- 
ward diminution was observable. It may also be 
claimed with reasonable supporting evidence that in 
certain places of high incidence and intensity the in- 
tentional control of malaria must come before civili- 
zation and culture can gain a foothold. 

It is, therefore, a matter of congratulation that at 
the present time in all the states in which malaria 
offers any considerable public health menace there 
is a definite established machinery in the state health 
department for the study and control of this dis- 
ease. This provision has come about within less than 
a score of years, since at the time when the Public 
Health Service first undertook the intensive study 
of malaria not a single state had made this pro- 
vision. 

I have stated that malaria is a many-sided subject. 
According to the approach to this subject which our 
experience and training determine, we may entertain 
different views both as to the cause of malaria and 
as to the best methods of combating it. One may re- 
gard it merely as an instance of protozoan parasitism 
in man and advise concentration upon a program of 
medical treatment of individuals. Another with en- 
tomological leanings may think of it as a typical in- 
sect-home disease and seek to get rid of it solely by 
exterminating the insect. Another with a historical 
background may see in malaria only a manifestation 
of crude uneonquered nature which will succumb to 
the general improvements incidental to the growth of 
civilization — ^the so-called ^^bonification” of European 
writers. But we must let the sociologists and econo- 
mists have their say, and they will put their fingers 
on the sore spot of social and economic maladjust- 
ment, and tell us, “Here is where your trouble lies, 
and this is the place to begin your curative operation.^ 
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I do not know how many more different kinds of 
specialists might wish to contribute their wisdom to 
this problem, but I do know that it seems to be clearly 
up to the health official to do something about it — and 
after all he is the logical man to do it. It is he and 
his research workers who must go into the swamps 
where the pestilence breeds, must go into the rickety 
homes of tenant farmers and learn to call the children 
by their first names and in other ways live with and 
learn at first hand the many aspects of this disease. 
Then in the laboratory they must examine blood 
smears, dissect mosquitoes, try out larvicides, and in 
the study they must read the world literature, for 
no hint is to be neglected. 

And what does the student of public health make 
of all the various view-points and advice which the 
literature brings to his study. Perhaps 1 do not 
arrogate too much authority in saying that he feels 
very much with regard to malaria as a disease upon 
a population, as a competent physician does toward 
malaria as a disease of an individual patient, and that 
is that both as to cause and remedy one must discrim- 
inate, that there is no such thing as a stock diagnosis 
and that the treatment must be selected to fit local 
conditions and the individual. This parallel may be 
carried further. If a doctor visits a patient, makes a 
diagnosis of malaria, prescribes his routine treatment 
and goes on his way without having noticed that the 
patient is also suffering from a broken leg, we call 
him a charlatan and sue him for malpractice. So also 
we should discountenance the action of a health official, 
who having determined the existence of malaria in a 
community would immediately divert all its health 
resources toward the eradication of that one disease 
without first considering the other health needs. 

If these premises be true, first that antimalaria 
measures must be selected with reference to local con- 
ditions, second that the emphasis on antimalarial 
work should be proportionate to the relative local 
importance of the disease, it must follow that effective 
work must be administered by some competent agency 
completely familiar with the local situation. This is 
essential not only to the work which a community may 
wish to do of its own initiative and at its own cost, 
but furnishes the only effective means through which 
outside agencies, be they governmental, benevolent or 
developmental, can effect the desired improvements. 

This reasoning, applied not only to the malaria 
problem but to health problems in general, has actu- 
ated the program of the U. S. Public Health Service, 
which attempts to encourage the establishment 
throughout the country of effective official local health 
oiganizations or units. Since the rural areas suffer 
the greatest need, emphasis has been chiefly upon 
county or district organizations consisting of a health 


officer and such inspectors, visiting nurses and other 
personnel as he may require. While there is no 
panacea for malaria, there is one essential requirement 
for its eradication and that is a competent health 
authority on the spot. 

Malaria, as it arises from what may for the time 
he called purely natural causes, presents problems 
enough, and it has only been after years of patient 
work that we are beginning to solve them, when to 
add to our troubles along comes man himself with a 
number of modern activities and artificially multi- 
plies our difficulties. Curiously enough these activ- 
ities are all intended to be beneficent, and would be 
so if their directors were properly concerned with 
health matters. High roads and railroads have been 
built through backward areas with the intent of 
developing them, of bringing in enlightenment and 
progress and taking out an increased product, hut 
constructed in such a way as to bring this deadening 
disease malaria to the very populations which it was 
intended to benefit. This occurs, of course, through 
such bits of carelessness as blocking off loops of run- 
ning streams and leaving undrained borrow pits which 
then become the breeding places of innumerable 
anopheline mosquitoes. Agricultural drainage, surely 
a beneficial undertaking in the abstract, has actually 
had the effect in some places of establishing perma- 
nent breeding places within a half mile of every in- 
habitant of the area treated. This is because the 
ditches become partly filled up at places and con- 
verted into a succession of small pools. Again, pro- 
jects for the impounding of streams, intended to 
harness the force of gravity for the use of man, 
may succeed, so far as the health officer can see, only 
in greatly increasing the gravity of the local malaria 
problem. However, the correction of these errors is 
by fairly obvious means and probably offers no dif- 
ficulties which may not be overcome within a few 
years. 

Since we all have some personal bias, I may as weU 
confess to mine with relation to malaria. To me 
it seems in final analysis, under our American con- 
ditions, to be chiefly an economic problem. Dr. Weir 
Mitchell once said that the majority of his patients 
could be cured merely by receiving a legacy of $25,- 
000. Undoubtedly health and happiness came cheaper 
in those days. Although malaria belongs to a far 
different eat^ory of diseases from that with which 
Dr. Mitchell dealt, it is nevertheless one of the dis- 
eases the immunity to which is purchasable. The 
proper approach, however, is not to solicit outside 
funds of charitable origin with which to bless the suf- 
fering for a brief period, afterwards forgetting about 
them, hut to devise cheap enough methods of eradica- 
tion so that those who really wish to get rid of ma- 
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laria can afford to do so at their own expense and on 
a permanent basis. As regards thickly settled com- 
munities — cities, towns, villages — ^where the wealth, 
even though scanty, is relatively high per square foot 
of ground surface, this has already been fairly satis- 
factorily accomplished. It would indeed be a rather 
decrepit specimen of the American community which 
could not afford to rid itself of malaria by applying 
intelligently methods already at hand — or else one 
peculiarly unfortunately situated. But in rural areas 
where the population is sparsely scattered and money 
even scantier, and the surrounding breeding areas are 
vast, the problem is far more difficult. And here 
again we come upon those economic causes which 
are associated with faulty or questionable business 
methods. Tenant farming and single crops for ex- 
ample require for their successful management an in- 
telligence and a humanity not always encountered, and 
one result of their failure is malaria. The program 
of education to correct these conditions must be a 
slow one. Perhaps it is too much to hope that far- 
sighted statesmen wiU arise who will contribute to the 
solution of a part of the problem, or that inspired 
business organizations, alive to all the economies which 
arise from health protection, will see the gold mines 
which lie waiting to reward the application of higher 
intelligence. 

Meanwhile, much has been done to help diminish 
malaria even under existing unfavorable economic 
conditions. We can now cheaply screen and otherwise 
mosquito proof almost the most disreputable tenant 
home which a negligent landlord will tolerate, and if 
the tenant will swat the few mosquitoes which succeed 
in getting in, and stay indoors at night during the 
breeding season he is much more likely to stay on 
his feet during the year than he is without these pre- 
cautions, and his wife and children likewise. This 
means that the crops under his charge are much more 
likely to be planted, cultivated and gathered. In the 
aggregate this means much, but not the complete 
eradication of malaria. 

Airplane dusting with Paris green will control the 
breeding of anopheles mosquitoes in almost any kind 
of tree or weed-grown swamp. The cost data are 
not completely worked out, but I will hazard the per- 
sonal statement that it is within the means of, and 
would repay, any sufficiently large combination of 
owners of contiguous or nearby plantations where 
malaria is a serious matter. I can not at present see 
why this measure combined with medical treatment of 
those already infected should not completely control 
malaria during the seasons of its employment. This 
would liberate a considerable man power not only 
for the cultivation of existing farm land but for the 
reclamation to agriculture of swamp lands now worse 


than useless. This is one of the opportunities which 
big business may see. 

We are accustomed to big things in America, and 
one big thing wliich I think many of us here present 
will live to see is the practical eradication of malaria. 
Such a hopeful prophecy, however, must be pred- 
icated upon the continued progressive acceptance of 
scientific findings and their intelligent application to 
this problem of human welfare. 

I am quite aware of the fact that the Malaria 
Committee of the League of Nations, after able and 
prolonged study of conditions obtaining chiefly in 
Europe, advises a general policy of amelioration or 
palliation rather than one of thorough-going eradica- 
tion, but this is apparently only because, as they 
state, their mandate confines them to measures which 
require little expenditure of money. They are thus 
led to ignore relatively such measures as the broad 
scale attack upon the breeding of mosquitoes, and 
to concentrate upon so-called direct methods which 
deal with the patient and his house, though advo- 
cating the general raising of the cultural and 
economic level. This is doubtless wise advice adapted 
to the areas concerned, and in some instances to con- 
ditions which may be found in America. However, 
places in the United States where conditions obtain 
which render such a restricted policy necessary do not 
represent the culture of America, which, as is well 
known, demands that every citizen may claim as a 
birthright a bathtub, a flivver, and a radio set, and 
if these, why not freedom from malaria which costs 
much less? Incidentally, we must ask the psychol- 
ogists why it is possible for the knowledge of a popu- 
lar subject like radio to become diffused throughout 
the land in a few months so that the majority of in- 
habitants over the age of fifteen are able to discuss 
ohms, wave-lengths, filaments and grids, interference, 
audio-frequency and a hundred other hitherto un- 
familiar subjects, and to apply knowledge of them to 
getting results, when it takes years of teaching to 
spread the simple truth that malaria is conveyed by 
mosquitoes and that if you separate mosquitoes from 
man by whatever means, you prevent the spread of 
the disease. 

Malaria is controllable in America at the present 
time if the public would be as lavish with money fo^r 
that purpose as it is for radio. Since the public 
gives no indication of becoming lavish in this direc- 
tion, it must be the work of science to cheapen the 
price until it becomes sufficiently attractive to make 
all classes willing to purchase freedom from this 
disease. At the same time we must work away at 
overcoming those psychological and social impedi- 
ments which always stand in the way of innovations 
for the public good unless the latter have the happy 
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appeal of radio — or chewing gum. These impediments 
are well known to consist of such factors as the inertia 
of habit, the conservatism of the self-interested, ignor- 
ance and the fear of loss in untried investments. 

It would not be proper to complete this address 
without some reference to recent scientific research 
in the subject. The observations of what may be called 
experimental clinical malaria have been fruitful in 
correcting and making more precise our conception 
of the course of this disease. It is seldom that the 
physician is able to study a disease by direct inocula- 
tion of the human subject with the causative oiganism, 
and then by observing by all the means of measure- 
ment at his command the natural course of events. 
This was made possible in the case of malaria by 
the fact that inoculation with malaria organisms ex- 
erted a favorable and sometimes curative effect upon 
sufferers from general paresis and other forms of 
chronic and hitherto incurable diseases of the central 
nervous system. It became therefore not only legiti- 
mate but a duty to explore further this means of 
benefitting the suffering. 

The cure of malaria itself by medication has been 
shown by investigations within the past few years not 
to be the simple matter which it was assumed to be 
only a generation ago. At that time quinine was 
considered a specific and when administered in time 
and properly an almost infallible remedy. We still 
find it invaluable for preventing the explosive mani- 
festations of malaria and keeping our patients on their 
feet, but we have learned to our sorrow that there 
are grave limitations to its potency in completing 
the destruction of the parasite or ^'sterilizing^' the 
patient with regard to it. The practical application 
of this fact to malaria control is obvious, since some 
other means is needed in order to render our patients 
incapable of infecting other persons through the 
mediation of the mosquito. New therapeutic prep- 
arations have been introduced which appear to be 
vastly superior to quinine in this respect, but which 
will require the test of large scale field application 
in order to determine their real and permanent value. 

From the entomological standpoint much of interest 
is developing in this country. The extensive prev- 
alence of an anopheles species hitherto regarded as 
a seientifi.e curiosity has been determined for certain 
areas — ^I refer to Anopheles atropos. Its significance, 
real or potential, as regards malaria remains to be 
determined. That merely because it is an anopheles 
it is necessarily important to malaria of course does 
not follow, since it has been found, for example, that 
both crucians and punctipennis have very limited 
practical significance, although known to be capable 
of developing the parasite. Another species, moduli- 
permis^ distinguishable only with difficulty from the 


prevalent and destructive quadrimaculatusj but hav- 
ing different habits which would affect its control, is 
known to exist locally in this country and further 
study of its potentialities are demanded. 

Despite the attitude of the Malaria Commission 
previously referred to, larvicides will continue to be 
useful in America, and their study is urgently de- 
manded, not only from the standpoint of malaria 
control but from that of exterminating the salt marsh 
mosquito pests, Paris green has demonstrated its 
value, and we have Dr. Barber to thank for introduc- 
ing its use as a larvicide, after painstaking tests. At 
first designed for the control of relatively small pools, 
by the simple process of dusting by hand, it has now 
been found absolutely effective in controlling 
anopheles breeding in large areas, even if they be 
overgrown with trees and other vegetation, when dis- 
tributed by airplanes. An interesting feature of this 
latter mode of distribution is the almdst incredible 
ability of the dust to penetrate the foliage of vegeta- 
tion and become deposited on the underlying water 
which would seem to be protected by the trees and 
shrubs. This property appears to be associated with 
an electrical charge imparted to the dust by friction 
during its release. Studies of these electrical phe- 
nomena and the influence of materials and states of 
aggregation upon them are in progress. Paris green 
is cheap and efficient and may be the best larvicide 
which can be devised, but further studies are desirable 
to determine the exact limitations of this method and 
to devise refinements in the direction of economy. 

Recapitulation 

To recapitulate the factors concerning malaria 
which appear to me most important from the stand- 
point of the health official: 

(1) Malaria in this country is in general a dimin- 
ishing menace. 

(2) Its continued diminution is dependent upon 
the persistence of those forces which have led to this 
diminution, the march of culture and active health 
work against the disease. 

(3) In this country it is posrible to look forward 
at no very distant date to the practical eradication 
of the disease, and the policy of mere amelioration 
should be only temporarily adopted in some local in- 
stances. 

(4) Improved and more economical methods of 
eradication must be based upon rigid experinaentation 
in many fields of inquiry. 

(5) The means to be used in any given locality 
must be expertly selected after thorough knowledge 
of local conditions has been secured. There is no 
panacea. 

(6) The first indispensable step toward undertak- 
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ing antimalaria measiires is the establishment in the 
area concerned of an effective official health unit. 

(7) Programs of malaria control should definitely 
aim at the eventual and even early taking over of 
activities by the local agencies and their support by 
local funds. 

(8) Antimalaria programs should neither be al- 
lowed to take precedence over nor to be subordinated 
to other health activities in the area. After a careful 
study of local health needs they should be allotted 
their proportionate share in health activities. 

(9) Malaria is as much due to social and economic 
causes as to the plasmodium or the mosquito. The 
problem as to just where to interrupt the vicious cir- 
cle varies with locality and must be decided after 
local survey. 

(10) Malaria in the United States could be not 
only controlled but virtually exterminated by methods 
already known and at not unreasonable cost. 

(11) Impediments to malaria control and eradica- 
tion arise from the well recognized psychological and 
social phenomena which always delay the adoption of 
useful innovations, unless the latter happen to come 
in peculiarly attractive form or are laden with con- 
siderable emotional appeal. 

(12) It is essential that researches in malaria be 
continued. Not only are economic refinements of 
methods desirable, but from the standpoint of science 
a very productive field awaits further cultivation. 

A. M. Stimsok 

U. S. Public Health Service 


PARASITOLOGY IN RELATION TO 
MEDICAL PROBLEMS OF THE 
SOUTH" 

The medical problems of the south include several 
diseases that are endemic in the region in addition to 
those that occur over the country as a whole. Some 
of the more important ones of these diseases are 
caused by large parasites like, for instance, the hel- 
minths, and intelligent dealing with them requires that 
advantage be taken of information to be derived from 
that division of parasitology which deals with this 
class of parasites — ^helminthology. 

Other diseases endemic chiefly in the south are 
caused by microscopic parasites, the protozoa, and 
intelligent dealing with them requires practical appli- 
cation of information to be derived from the division 
of parasitology which deals with this class of para- 
sites — ^protozoology. 

1 Presented as part of a symposium on < ‘ The Medical 
Problems of the South’^ at a joint meeting of the 
American Association for the Advancement of Science 
and the American Public Health Association, Nashville, 
December 28, 1927. 


The specific organism of some of the diseases of 
the south that are due to protozoa and some of those 
that are due to bacteria are transmitted from man to 
man, or in some instances from animal to man by 
insects, and these can be dealt with intelligently only 
by taking advantage of information to be gained from 
entomology, which we may include as another division 
of the general subject of parasitology. It often 
occurs that such a disease may be most successfully 
combatted by measures directed against the iusect 
host of the specific organism or against the animal 
host of the insect host of the organism, as in bubonic 
plague. 

The medical problems presented by a disease, para- 
sitic or otherwise, are chiefly those of diagnosis, cure 
and prevention. Any and all of these are dependent 
more or less upon a knowledge of the life history of 
the specific organism or parasite, as in the case, for 
instance, of hookworm disease, or of both the specific 
organism and of the insect host as in malaria. Diag- 
nosis is necessary for intelligent treatment of a para- 
sitic disease, but both diagnosis and treatment may be 
applied only to the individual or either or both of 
them may be utilized in combatting or preventing the 
disease in the community. In other instances the 
cure of patients, as in the case of yellow fever or of 
plague, has little or no significance in dealing with 
the disease as a community problem. 

Parasitology discovers the life history of the para- 
site and its environmental requirements for propaga- 
tion and mischief. Unless we remind ourselves, we 
are likely not to fully realize how much the success 
we have had in dealing with several of the diseases 
that have been dealt with successfully during recent 
years was made possible by studies of the parasite 
or its insect host. During comparatively recent years 
yellow fever has been banished, never to return, 
thanks to the practical application of knowledge of 
the life history of the insect carrier j bubonic plague 
is under control and will never be a serious disease 
again, thanks to the practical application of knowl- 
edge of the life history of the rat-flea and its host; 
hookworm disease is no longer a serious disease in the 
south except in limited areas and in small numbers 
of people compared with twenty years ago, thanks 
to the practical application of knowledge of the life 
history of the parasite ; malaria has been placed under 
control and practically eliminated from numerous 
demonstration communities, thanks to the practical 
application of knowledge of the life history of both 
the parasite and the insect host. Numerous other in- 
stances could be given in which the problem of 
endemic diseases has been solved to considerable 
extent at least through knowledge of the life history 
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of the parasite or its host, provided largely through 
parasitology. Let us look more closely into the facts 
relating to some of these problems. 

In 1901 Allen J, Smith (1) discovered hookworm 
ova in the feces of a number of students at Galves- 
ton, Texas, but it was the experienced zoologist, 
Charles Wardell Stiles (2), who fully recognized the 
significance of the obsei’vation. To him hookworm 
eggs in these students from different parts of the 
state could mean nothing less than wide distribution 
of this parasite. Examination of material from other 
parts of the south confirmed the opinion and showed 
that the parasite was widely distributed throughout 
the southern states. 

It took months and, in fact, years for Stiles and 
others to thoroughly arouse the people of the south 
to a realization of the existence and importance of 
this great burden of hookworm disease and its effects 
upon the health and vitality of a large part of the 
inhabitants. For his pioneer work, which led to the 
creation of the Eoekefeller Hookworm Commission 
and later the International Health Board, the country 
owes him an everlasting debt of gratitude that can 
never be repaid. Campaigns for the control of hook- 
worm disease were conducted and extended from time 
to time until they have reached not only most of this 
country where the disease prevailed, but the four 
comers of the earth, resulting in untold benefit to 
many hundreds of thousands of people. These 
efforts to control the disease have been based largely 
on a knowledge of the life history of the parasite 
both outside of and within man that has been worked 
out by a great deal of scientific research by a host of 
workers. 

Much valuable and indispensable information was 
supplied by the work of Loos (3) showing the mode of 
infection and the almost incredible route taken by 
the larvae in their passage through the skin, the blood 
vessels, heart and lungs to the intestine. These find- 
ings were soon confirmed and extended by Claude A. 
Smith (4) in this country. More recently most exhaus- 
tive studies have been made by a host of workers on 
the infiuence of different environmental factors on the 
hatching and survival of larvae, egg production and 
many other questions of the greatest practical interest. 
Great reduction has already been brought about in 
the prevalence of hookworm disease in the south, but 
it still remains one of the important medical problems 
to which parasitology is closely related. 

A long warm season, abundant rainfall and a popu- 
lation that has not yet fully recovered from the con- 
sequences of a long exhausting war, all create favor- 
able conditions for other intestinal parasites. A large 
part of the poorer people, especially the children who 
harbor hookworms and some who do not, also harbor 


other intestinal worms, ascaris, trichuris, oxyuris and 
strongyloides. While these probably do not consti- 
tute so great a menace to health they are still of 
great importance, and satisfactory methods of treat- 
ment and control, in some at least, await further 
knowledge of the life history of the parasites. Some 
of them may prove to have more significance than 
formerly believed as suggested by the more recent 
studies of Ransom, particularly on the course of 
ascaris larvae through the body. Cort and his co- 
workers are making an exhaustive study of aseariasis 
at the present time and their results are awaited with 
interest. 

Intestinal protozoa, amoeba and flagellates are 
widely distributed throughout the south and amoebic 
dysentery is of frequent occurrence in most parts of 
the country. There is great need for improved meth- 
ods of differentiating the pathogenic from the non- 
pathogenic species, and for improved methods of diag- 
nosing the infection. The mode of transmission and 
the resistance or survival of the parasites outside of 
the body offer fields for research of the protozoologist. 

The protozoa of the mouth, the tonsils, the vagina, 
require the most thorough study to determine whether 
they are pathogenic and the source of infection. 
Practically all people sooner or later lose their teeth 
from alveolodental pyorrhea if they are not lost from 
decay. Protozoa, especially amoeba, are found asso- 
ciated with the pyorrhea lesions. Are they pathogenic 
or not? Proven fact is what is wanted, not opinion. 

Malaria constitutes one of the most important medi- 
cal problems of the south. For many years it was 
far the largest cause of morbidity. At the time of the 
civil war malaria was the largest single cause of death. 
The prevalence and severity of the disease have grad- 
ually but surely declined during the past fifty to 
seventy-five years. Many years ago it was very 
prevalent not only in the south but also in large 
sections in Kew York, Pennsylvania, even Connecticut, 
and in Maryland, Ohio, Michigan, Illinois and In- 
diana. To-day there are only small endemic foci in 
some of these states and none in others. The area 
of endemic malaria in the United States has shrunk 
to not more than one third of its former extent. The 
rate of decline of the disease has been accelerated 
considerably during the past ten years, due to the 
greater activities of health agencies in combatting it 
in the light of the comparatively recent knowledge of 
its specific cause and mode of transmission and effec- 
tive methods of dealing with them. 

Prior to the discovery of the malaria parasite the 
only weapons against this disease, one of the greatest 
foes to civilization and colonization in warm coun- 
tries, was quinine which was used extensively and 
deliberately and, in addition, clearing and drainage 
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wMch were done chiefly for developmental purposes. 
The malaria parasite was discovered by Charles Louis 
Alphonse Laveran in 1880, and the mosquito was 
definitely incriminated as the transmitter of the para- 
site from man to man by Sir Ronald Ross in 1898. 
Knowing the cause of the disease and the transmitting 
insect it was desirable to learn all that could be 
known of the life history in nature of the parasite 
and of the insect mosquito host. Scientific workers 
throughout the world, entirely too numerous to name 
here, have added more and more to our knowledge, 
and further important studies are being made all the 
time. Present knowledge has shown where the most 
vulnerable points are in the life history of both the 
parasite and the mosquito. Attacks on them at these 
points have been successful in control of the disease 
in proportion to the thoroughness with which the 
measures could be applied. 

In numerous instances practically 100 per cent, of 
control has been obtained in small areas. But the 
cost in effort and money has limited the control by 
intensive methods to these small areas as compared 
with the total area involved. Intensive work plus the 
more general application of measures directed against 
the parasite and against the mosquito have led to so 
great reduction until many are beginning to feel that 
malaria is no longer a serious problem in the south. 
Let us hope that there will be no disappointment in 
this regard. But let me point out the fact that while 
the decline in malaria prevalence and severity has 
been much greater during the past ten or twelve years 
than during any previous period of equal length, the 
year 1927 has brought a little discouraging news. 
Reports have been received that malaria incidence has 
increased noticeably in many localities (and, by the 
way, a good many of these are in the state of Ten- 
nessee). Whether this is only a temporary tendency 
or not remains for the future to determine. 

There is great need for further knowledge about the 
influences that determine the Kfe and survival of 
parasites in both the human and the insect host. Why 
does one man recover from the infection easily and 
another only with great difficulty? What causes the 
development of gametes? Why do they survive and 
infect mosquitoes sometimes and not others? What 
are the natural conditions, environmental, nutritional 
and otherwise, besides those already known, that in- 
fluence mosquito breeding and transmission of ma- 
laria? These and many other questions of vital 
importance await farther researches along parasito- 
logical lines. 

Pellagra is one of the largest and most important 
medical problems of the south. The generally ac- 
cepted theory that it is caused by faults in diet has 


only served to detract from interest in other lines of 
research as to the true cause of the disease. Until 
this is discovered we can only surmise as to the pos- 
sible assistance parasitology may give in the solution 
of the problem of its control. Experimental transmis- 
sion of the disease to monkeys by W. H. Harris (5), 
of New Orleans, in 1913, with material that had been 
passed through a Berkefeld filter, indicates that the 
infectious agent belongs to ^^the filterable viruses,” 
but this does not lessen the probability of transmis- 
sion of the specific virus by insects as in the ease of 
other virus diseases carried by insects, like yellow 
fever, dengue, etc. In fact the long definite incuba- 
tion period of experimental pellagra tends to encour- 
age the thought of an insect host. The field is an 
inviting one, and as long as so little is known, it is 
reasonable to suppose that parasitology may help to 
solve problems of this disease that is killing hundreds 
in the south every year and from which thousands 
suffer. 

These are only a few of the many medical problems 
of the south to which parasitology bears close rela- 
tionship. Not only is research in parasitology to 
discover facts of practical application in medicine 
needed, but in my opinion there is great need for 
more parasitology, medical parasitology if you will, 
in the cuniculum of the medical schools of the south. 
Medical students should be instructed in parasitology 
not merely from the standpoint of diagnosis and 
treatment but they should learn more of the life his- 
tory of the parasites which cause the parasitic dis- 
eases they treat so they will be prepared to take the 
part they should as practicing physicians in preven- 
tion as well as cure. 

C. C. Bass 

School or Medicine, 

Tulanb University 


WILLEM EINTHOVEN 

Dr. WiLiiBM Einthovbn, for forty-two years pro- 
fessor of physiology in the University of Leyden, died 
on September 28, 1927. He was bom at Samarang, 
Java, and studied medicine at the University of 
Utrecht, receiving assistance from the Dutch govern- 
ment on condition that he would go back to the 
islands after graduation, to practice. Early in his 
student career he attracted favorable attention by an 
able investigation of the mechanism of the motions 
of prpnation and supination of the forearm. While 
studying physiology tmder Donders, he developed an 
active interest in ophthalmology, the influence of 
which is reflected m several of his earlier researches 
and is to be perceived in much of his later work. 
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During Einthoven's last year as a student at 
Utrecht the chair of physiology at Lieyden became 
vacant. Bonders was asked by the government to 
nominate a new professor and finding no one of 
experience who could lecture in the vernacular, he 
urged that Einthoven be chosen on the basis of his 
great promise. The offer was made, carrying with 
it automatically a release from the obligation to 
return to the islands to practice medicine. The 
young medical student, not yet graduated, felt a 
natural hesitation about accepting so great a respon- 
sibility. It was largely due to the urging and en- 
couragement of his fellow-student, Karl Koller, later 
to become well known as an ophthalmologist and the 
sponsor of cocaine anesthesia, that Einthoven finally 
accepted. 

From the character of Einthoven’s published work 
it might seem an easy inference that he had been 
especially interested in physics and mathematics as 
a student, or that he had fallen under the infiuence 
of some particularly inspiring teacher in these sub- 
jects, but this was not the fact. He realized, however, 
in taking over his academic responsibilities, that it 
would be necessary for him to know more about these 
subjects. In the course of a conversation regarding 
his days at Utrecht he recalled that one of his first 
acts after accepting the call to Leyden was to visit a 
bookshop and purchase a copy of a book on differen- 
tial and integral calculus written by the late H. A. 
Lorentz, for many years his distinguished colleague 
at Leyden. 

Einthoven is best known for his work on the elec- 
trical action currents of the heart. Following the 
discovery by Waller that these currents could be 
detected at the surface of the human body, he was 
quick to anticipate that their study might reveal im- 
portant facts about the nature of the heart action in 
disease as well as in health. He commenced his 
studies in this field with the Lippmann capillary elec- 
trometer and an ingenious assemblage of accessory 
apparatus largely of his own devising. He was not 
long in discovering the limitations of the capillary 
electrometer, and independently of Burch, he discov- 
ered a method of correcting the readings of this in- 
strument. Eealizing that the time and labor required 
for a thorough study of the subject by this method 
would be almost prohibitive, he was led to consider 
other possible means of recording the rather feeble 
and somewhat rapid variations of electrical potential 
attending the heart-beat. As a result of his study he 
produced a new physical instrument, the string gal- 
vanometer, whose field of usefulness is by no means 
limited to the work of the physiologist. The original 
model of this instrument, after undergoing a few 


alterations suggested by experience with it, operated 
so well that it could hardly be improved except in 
the minor matter of mechanical simplification. 

Within a few years after he described his string 
galvanometer, Einthoven began the publication of a 
series of papers dealing with studies made with its 
help in various fields of physiology. The earliest of 
these dealt with electrocardiography and covered the 
field so thoroughly that with the exception of the 
studies of auricular fibrillation and auricular flutter, 
which were made by others, little of major impor- 
tance has been added which was not at least touched 
on in these first papers. Indeed, in his first long 
paper on electrocardiography there is to be found a 
record of a ease of auricular fibrillation in man, 
though he was not aware of its significance. 

Among his other published work the paper on the 
action currents of the vagus is a classic. His paper 
with Jolly on the action currents of the retina is also 
a remarkable piece of work. He wrote several papers 
dealing with the physical aspects of his galvanometer, 
which appeared in Drude's Anmlen, and one on its 
construction, which was published in Pfiueger’s 
Arehiv. The papers on graphic registration of heart 
sounds are also well known. In recent years he 
applied his knowledge of the production of extremely 
fine quartz fibers to the construction of a new instru- 
ment for direct registration of sound in which the 
quartz fiber is moved by the air molecules impinging 
immediately upon it. Among his recent papers also 
should be mentioned an important investigation of the 
relation between mechanical action of muscles and 
the accompanying action current. 

In 1924 he visited the United States as the first 
lecturer xmder the Bunham Foundation at Harvard 
University. After delivering the Bunham lectures he 
lectured at a number of universities in the east and 
middle west, and while on this lecture tour he received 
the information that the Nobel prize in physiology 
had been awarded to him. In 1926 he was elected a 
foreign member of the Royal Society of London. 

Cautious and painstaking in all his work, Einthoven 
was slow to publish and thought less of priority than 
of his duty to be comet, His sudden death has 
probably left numerous manuscripts unpublished, as 
it was his custom to keep them several years before 
publication. Charming in personality, his chief char- 
acteristic was modesty, though he could be very firm 
in defense of a thesis he believed to be well grounded. 
In his anxiety to avoid premature publication he pos- 
sibly erred at times in withholding papers too long, 
but the young physiologist, who hastens to send off 
the paper written by him last night describing the 
results of a few experiments performed last week. 
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will do well to consider the solidity of Einthoven’s 
work and the confidence with which his successors 
have been able to build upon it, 

H. B. Williams 

Columbia XJnivebsitt 

SCIENTIFIC EVENTS 

ACTIVITIES OF THE ROCKEFELLER 
FOUNDATION 

A review of the activities of the Rockefeller Foun- 
dation in 1927, written by its president, George E. 
Vincent, will be issued in a few days. 

The first instalment of the review summarizes the 
yearis work in brief and discusses the ways in which 
the foundation seeks to promote the training of 
doctors and public health personnel for a new era 
in medicine, in which the emphasis is changing from 
cure to prevention. 

During 1927 the Rockefeller Foundation, in dis- 
bursing from income and capital $11,223,124 (1) 
aided local health organization in eighty-five counties 
of six states in the Mississippi flood area; (2) oper- 
ated an emergency field training station for health 
workers in this region besides contributing toward the 
support of nine other training centers elsewhere; (3) 
assisted nine schools or institutes of public health 
and three departments of hygiene in university med- 
ical schools; (4) gave aid to seventeen nurse training 
schools in nine countries; (6) furnished funds for 
land, buildings, operation or endowment to nineteen 
medical schools in fourteen countries; (6) supported 
the Peking Union Medical College; (7) paid two mil- 
lion dollars toward a new site for the University of 
London; (8) helped Brazil to maintain precautionary 
measures against yellow fever; (9) continued studies 
of that disease in West Africa on the Gold Coast and 
in Nigeria; (10.) had a part in malaria control demon- 
strations or surveys in eight states of the Southern 
United States and in eleven foreign countries; (11) 
aided nineteen governments to bring hookworm dis- 
ease under control; (12) contributed to the health 
budgets of 268 counties in twenty-three states of the 
American Commonwealth and of thirty-one similar 
governmental divisions in fourteen foreign countries ; 
(13) helped to set up or maintain public health 
laboratory services or divisions of vital statistics, 
sanitary engineering, or epidemiology in the national 
health services of nineteen countries abroad and in 
the state health departments of sixteen American 
states; (14) made grants for mental hygiene work in 
the United States and Canada; (15) provided funds 
for biological research at the Johns Hopkins Univer- 
sity and aided investigations in this field at Yale 
University, the State University of Iowa, the Uni- 


versity of Hawaii, the Bernice P. Bishop Museum 
in Honolulu, and certain universities of Australia; 
(16) helped the League of Nations to conduct study 
tours or interchanges for 125 health officers from 
forty-four countries, to supply world-wide informa- 
tion about communicable diseases, to train govern- 
ment officials in vital statistics, and to establish a li- 
brary of health documents; (17) provided, directly or 
indirectly, fellowships for 864 men and women from 
fiLfty-two different countries, and paid the traveling 
expenses of 115 officials or professors making study 
visits either individually or in commissions; (18) 
made minor appropriations for improving the teach- 
ing of the premedical sciences in China and Siam, 
for the operating expenses of hospitals in China, 
and for laboratory supplies, equipment and literature 
for European medical centers which have not yet 
recovered from the after-effects of the war; (19) lent 
staff members as consultants and gave small sums for 
various purposes to many governments and institu- 
tions; (20) made surveys of health conditions and of 
medical and nursing education in fourteen countries. 

THE INTERNATIONAL CONGRESS OF 
PHOTOGRAPHY 

In* connection with the seventh International Con- 
gress of Photography to be held in London during the 
second week in July, 1928, it has been decided to hold 
exhibitions of an international character for each of 
the sections of the congress. These exhibitions will in- 
clude pictorial exhibits and scientific apparatus, as 
well as matter illustrating new photographic processes 
and apparatus. There will also be a trade exhibition 
showing the recent trade developments in photo- 
graphic goods. 

The pictorial prints will be especially invited by the 
section of the congress dealing with pictorial photog- 
raphy, but all other material wdiich American work- 
ers may desire to submit to the congress should be re- 
ferred to Dr. C. E. K, Mees, Kodak Park Works, 
Rochester, N. Y., who is acting as secretary for the 
American division. As far as is known at present 
there will be no charge for space at the exhibition, 
although a small charge may be made later for insert- 
ing notices in the exhibition catalogues in order to 
cover the cost of printing the catalogues. 

THE SELECTION OF CHIEF OF THE U. S. 

BUREAU OF AMERICAN ETHNOLOGY 

The United States Civil Service Commission states 
that the position of chief of the Bureau of American 
Ethnology, Smithsonian Institution, is vacant, through 
the recent retirement of Dr. J. W. Fewkes, and that, 
in view of the importance of the position, and to in- 
sure the appointment of a thoroughly qualified man 
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for the worlc, an unusual method of competition will 
be followed to fill the vacancy. Instead of the usual 
form of civil-service examination, the qualifications of 
candidates will be passed upon by a special board of 
examiners, composed of Dr. C. G. Abbot, secretary 
of the Smithsonian Institution; Dr. A. V. Kidder, 
ethnologist of the Carnegie Institution, and Mr. Fred- 
erick W. Brown, assistant chief of the examining di- 
vision of the U. S. Civil Service Commission, who will 
act as chairman of the committee. For the purpose of 
this examination, all of these men will be examiners of 
the Civil Service Commission. 

The examination will consist solely of the considera- 
tion of qualifications by the special board. The mini- 
mum qualifications for consideration are recognized 
eminence in American ethnological research, and ex- 
perience of a length and character to demonstrate 
high ability in the direction and prosecution of ethno- 
logical research, administrative capacity of high order 
and thorough familiarity with the literature of Amer- 
ican ethnology and archeology, and with the activities 
of scientific and professional organizations and insti- 
tutions concerned with the subject. The applicant 
must possess the personality and demonstrated ca- 
pacity for leadership, which will enable him success- 
fully to lead and direct the personnel of research units 
and to enter into successful cooperative relations with 
other research and administrative agencies and the 
general public. 

The entrance salary for this position is $5,200 a 
year. Applications must be on file with the U. S. 
Civil Service Commission at Washington not later 
than May 31. 

ANNUAL MEETING OF THE AMERICAN 
ASSOCIATION OF MUSEUMS 

The twenty-third meeting of The American Asso- 
ciation of Museums will be opened by the President 
of the United States, Calvin Coolidge, in Washington, 
D. C., on the morning of Wednesday, May 16. The 
occasion is to be a joint session held with The Amer- 
ican Federation of Arts. 

The meetings of both organizations will continue 
during three days, closing on the evening of Friday, 
May 18, with a joint annual dinner. On each of the 
days there will be sessions in the morning, afternoon 
and evening. This plan is an experiment and repre- 
sents a reaction to recent meetings which have pro- 
vided free afternoons for social functions and per- 
sonal business of delegates. 

The program is equally divided between the inter- 
ests of those in each of the three major fields of 
museum work — ^art, science and history. A general 
session and a round table are scheduled for each 
group and in addition there will be sessions devoted 


to matters of concern to all. Several of the sessions 
will be held jointly with The American Federation of 
Arts. 

The opening session — ^after the president's welcome 
and brief addresses — will be devoted to the vital 
problem of coordinating educational resources in the 
community. In the afternoon there will be a joint 
session on art museum problems. In the evening 
simultaneous round tables on special subjects will be 
held. 

The second day will begin with a joint session on 
adult education. In the afternoon there will be a 
general session on science museum problems and in 
the evening one on history museum problems. The 
general topic in the afternoon will be trends in sci- 
ence museum exhibitions and in the evening the 
question of the historical museum in relation to the 
historical society. All of the sessions during the first 
two days are to be held at the Mayflower, which is 
hotel headquarters. 

On the third day the scene will change to the Cor- 
coran Gallery of Art. The morning and afternoon 
wiU be taken up with a symposium on educational 
problems and school people will join with museum 
workers in the program and the discussion. It is be- 
lieved that the time allowed will enable the meeting 
to arrive at conclusions respecting many subjects 
which have been treated inadequately at former con- 
ferences for want of time. 

On each of the first two days arrangements have 
been made for members of the federation and of 
the association to lunch at hotel headquarters and 
circumstances are favorable impromptu programs of 
informal character will be arranged. 

THE NATIONAL ACADEMY OF 
SCIENCES 

At the annual meeting of the National Academy of 
Sciences in Washington nine new members were 
elected as follows: Dr. John August Anderson, as- 
tronomer at the Mt. Wilson Observatory; Dr. William 
Mansfield Clark, professor of biochemistry at the 
Johns Hopkins Medical School; Dr. Arthur Keith, of 
the U. S. Geological Survey; Charles P. Kettering, 
head of the research laboratory of the General Motors 
Corporation; Dr. Alfred L. Kroeber, professor of an- 
thropology at the University of California; Dr. Ru- 
dolph Ruedemann, state paleontologist for New York; 
Dr. Philip A. ShafiEer, professor of biochemistry at 
the Washington University Medical School; Dr. 
George M. Stratton, professor of psychology at the 
University of California, and Dr. Lewis M. Terman, 
professor of psychology at Stanford University. Sir 
Robert A. Hadfield, British engineer, chemist and 
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metallurgist, was elected a foreign associate. Dr. 
Joseph S. Ames, provost of the Johns Hopkins Uni- 
versity, treasurer of the academy; Dr. W. B. Cannon, 
of the Harvard University Medical School, and Dr. 
Gano Dunn, New York engineer, were elected to serve 
three years on the eoimcil. Dr. George EL Burgess, 
director of the U. S. Bureau of Standards, was elected 
chairman of the National Research Council, succeed- 
ing Dr. Gano Dunn. 

At the annual dinner of the academy on April S4 
medals were awarded as follows : 

Agassiz Medal for Oceanography — awarded to V. Wal- 
frid 'PlTmfifl.Tij University, Lund, Sweden, in recognition of 
Ms outstanding work in physical oceanography. Dr. 
Elrnian being unable to he in this country at the time 
of the meeting, the medal was received for him by Min- 
ister Bostrom, of Sweden, to be transmitted to Dr. 
Ekman through diplomatic channels. 

Henry Draper Medal — ^awarded to William Hammond 
Wright, Lick Observatory, Mt. Hamilton, California, a 
member of the National Academy of Sciences, for his 
researches on nebulae, new stars and planetary atmo- 
spheres- 

Public Welfare Medal (medal for eminence in the ap- 
plication of science to the public welfare) — awarded to 
Charles V. Oapin, Health Department, Providence, B. I., 
for Ms contributions to public health and Ms work in 
the administrative control of disease. 

Mary Gark Thompson Medal and honorarium of 
$250.00 — awarded to James Perrin Smith, Palo Alto, 
California, a member of the academy, in recognition of 
his accomplishment in paleontology of Triassie. 


SCIENTIFIC NOTES AND NEWS 

EiiMeb a. Sperry, inventor and engineer, has been 
awarded the Holley medal by the American Society 
of Mechanical Engineers for his acMevements in the 
invention of the gyroscope. Presentation of the 
medal will be made on May 16 at a dinner wMch is 
to be held during the spring meeting of the American 
Society of Mechanical Engineers in Pittsburgh. 

Dr. Charlbs-Edward A. Wnsrsnow, Anna M. R. 
Lauder professor of public health in the Yale Univer- 
sity School of Medicine, has been awarded the ling 
medal by the ling Foundation of Los Angeles in 
recognition of his ‘Svork in behalf of the health 
progress of school children.” 

The Samuel Finley Breese Morse gold med€d of 
the American Geographical Society has been voted to 
Captain George H. Wilkins by the board of directors 
of the society in recognition of his explorations in 
the Arctic, and paridcularly of his flight from Point 
Barrow to Spitgbeigen. King George has approved 
the award of the Patrons royal medal of the Royal 
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Geographical Society for this year to Captain Wil- 
kins. 

Dr. Jon-athan A. W. Zenneck, professor of ex- 
perimental physics at Munich, has been awarded the 
medal of honor of the Institute of Radio Engineers, 
for Ms ^'contributions to original research in radio 
and Ms scientific and educational contributions to 
the literature of the pioneer radio art.” The medal 
will be presented to Dr. ZennecMs representative in 
tMs country on June 6 at a meeting in the Engineer- 
ing Societies Building, New York. 

The Plummer medal for 1927, granted by the 
Engineering Institute of Canada, has been awarded 
to Dr, J. W. SMpley and Charles F. Goodeve, of the 
department of chemistry of the University of Mani- 
^toba, for their work on alternating current electrol- 
ysis. TMs is the second time that Dr. Shipley has 
received tMs award, his work in conjunction with 
W. Nelson Smith on corrosion of metals earning the 
award in 1922. 

The Faraday medal of the British Institution of 
Electrical Engineers was presented to Professor J. A. 
Fleming at the ordinary meeting of the institution 
held on April 19. The presentation preceded the 
nineteenth Kelvin lecture, by Sir Oliver Lodge, on 
"The Revolution in Physics.” 

The University of Liverpool will celebrate the 
twenty-fifth anniversary of its charter on May 10 and 
11, when honorary degrees, including the fallowing, 
will be conferred : D.Sc. : Professor J. E. littlewood, 
Rouse Ball professor of mathematics in the Univer- 
sity of Cambridge, for distinguished contributions to 
mathematical science; Professor Robert Robinson, 
professor of organic chemistry in the University of 
Manchester, for eminence as an organic chemist. 
LL.D.: Professor J. W. Gregory, professor of geol- 
ogy in the University of Glasgow, for distin^shed 
services to geology, geography and exploration. 
D.Eng.: Professor J. A. Fleming, emeritus professor 
of electrical engineering at Univerrity College, Lon- 
don, for distinguished services in the advance and 
application of electrical science. 

Dr. EmHi Abderhaldee’, professor of physiology in 
the University of Halle, has been made an honorary 
member of the CMnese Physiological Society, Peking. 

Dr. Hideyo Noguchi, of the Rockefeller Institute 
for Medical Research, has been elected a foreign mem- 
ber of the Sodeth Mediea Chixurgica di Bologna. 

Professor Yukichi Osaka has retired from the 
chair of physical chemistry, wMch he has held for 
twenty-three years-at the Kyoto Imperial University. 
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Foue classes of the University and Bellevue Hos- 
pital Medical College (1928-'1931) presented a bust 
of Dr. George David Steward who has been a member 
of the faculty for thirty years, to New York Univer- 
sity at a ceremony on April 18. 

A CAMPAIGN has been launched to raise $200,000 for 
the endowment of a chair of operative dentistry in 
honor of Dr. Edwin Tyler Darby, who recently cele- 
brated the fiftieth anniversary of his appointment to 
the University of Pennsylvania School of Dentistry. 

De. Richaed H. Jappe, professor of pathology and 
bacteriology in the University of Illinois College of 
Medicine, has been named director of the new patho- 
logical and research laboratory of the Cook County 
Hospital. 

Peopessoe G. S. Parks, of the department of chem- 
istry at Stanford University, has been elected chair- 
man of the California section of the American Chem- 
ical Society for 1928, in place of Professor W. H. 
Sloan, retiring chairman. 

De. Linslt R. Williams, director of the New York 
Academy of Medicine and managing director, National 
Tuberculosis Association, has been appointed presi- 
dent of the New York Tuberculosis and Health Asso- 
ciation, succeeding Dr. James A. Miller, who retired 
after nine years of service. 

De. Reginald S. Clat, principal of the Northern 
Polytechnic Institute, London, was elected president 
of the British Optical Society at the annual general 
meeting on March 8. 

De. Albert W. Heebe, chief of the division of fish- 
eries in the Philippine Bureau of Science, has been 
appointed curator of the museum of zoology at Stan- 
ford University. 

T. Swann Haeding has been appointed editor of 
scientific publications, office of information, U. S. De- 
partment of Agriculture, vice C. M. Arthur, who re- 
cently resigned to accept a position as technical editor 
at the Forest Products Laboratory at Madison, Wis- 
consin. Mr. Harding has been engaged in research 
in the Department of Agriculture for many years, 
first in the Bureau of Chemistry and later in the Bu- 
reau of Dairy Industry. 

De. H. B. Hungeepoed, of the University of E^n- 
sas, left on April 27 for eight months of research 
work in the museums of Europe. He will take with 
him specimens from the collections of the University 
of .Kansas and the Smithsonian Institution, Washing- 
ton, with which he is collaborating on the trip. Dr. 
Hungerford will spend most of the month of May in 
British museums, going later to Paris, Brussels, Ams- 


terdam, Berlin, Halle, Copenhagen, Uppsala, Prague, 
Vienna and Budapest. 

Joseph H. Sinclair, explorer and geologist, ar- 
rived in New York on April 24 after a five months’ 
trip in Ecuador, which was made under the auspices 
of the American Geographical Society. 

Peopessoe Fred C. Sears, head of the department 
of pomology at the Massachusetts Agricultural Col- 
lie, plans to go to Labrador and Newfoundland this 
summer to make a survey of the horticultural and 
agricultural possibilities of the region. 

Dr. Ehrmann Thoms, professor of chemistry in the 
University of Berlin, has been invited to give a series 
of lectures in Buenos Aires. 

Dr. S. C. Brooks, professor of zoology at the Uni- 
versity of California, addressed a meeting of the Uni- 
versity of California chapter of the Society of the 
Sigma Xi on April 11. 

Dr. J. H. Moore, astronomer at Lick Observatory, 
will address the Astronomical Society of the Pacific 
in San Francisco on May 21. 

At the twentieth annual meeting of the Undergrad- 
uate Medical Association of the University of Penn- 
sylvania on April 26, Dr. Anton J. Carlson, Univer- 
sity of Chicago, spoke on ^Ttecent Studies on the 
Thyroid Gland”; Dr. Allen 0. Whipple, professor of 
surgery, Columbia University College of Physicians 
and Surgeons, New York, on ‘‘Bacteriologic Problems 
in their Relation to the .Surgical Service,” and Dr. 
Chevalier Jackson on ^^The Relation of the Broncho- 
scope to Research.” 

Sir St. Glair Thomson, London, past-president of 
the Royal Society of Medicine, gave the annual Wil- 
liam Potter Memorial Lecture at Jefferson Medical 
College on April 25, on “The Strenuous life of a 
London Physician in the Eighteenth Century.” The 
Journal of the American Medical Association states 
that the board of trustees of Jefferson has founded 
these lectures as a memorial to the late William 
Potter, and has appointed for life Dr. Chevalier Jack- 
son as the William Potter Memorial lecturer to deliver 
to the senior class each year a series of lectures on 
bronchoscopy, esophagoseopy and gastroscopy, and 
to arrange one additional lecture each year to be given 
by some eminent authority in any branch of science. 

De. Victor Copman, consultant to the research de- 
partment of E. I. du Pont de Nemours and Company, 
lectured at Clemson College on “Colloids,” on April 
in and 28. 

Retieing after two years as president of the An- 
thropological Society of W^tington, Neil M. Judd, 
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curator of American archeology in the U. S. National 
Museum, addressed the society at its annual meeting 
on April 17, on "The Present Status of Archeology 
in the United States.” 

GovERiroE Fuller, of Massachusetts, observed 
Arbor Day by planting a white spruce tree on the 
state house grounds and dedicating it to the memory 
of the late Professor Charles Sprague Sargent, for 
fifty-four years director of the Arnold Arboretum. 

The erection of memorials for Major-Generals 
Leonard Wood and George W. Goethals is called for 
in bills introduced by Representative Gifford, re- 
publican, of Massachusetts. The Wood memorial 
would be at Bourne, Massachusetts. That to General 
Goethals would be built at Tisbury, Massachusetts, 
Each of the measures would appropriate $100,000, 

As already recorded in Science a bust of Louis 
Agassiz, among others, will be unveiled in the hall of 
fame at New York University on May 10. Funds for 
this bust were given by the American Association for 
the Advancement of Science and an admirer of 
Agassiz. The presentation will be made by J. W'alter 
Fawkes, of the Smithsonian Institution, pupil of 
Agassiz, and the unveiling by Dr. Anna Agassiz 
Prince, great-granddaughter of Agassiz. The prin- 
dpai speaker will be Dr. Henry Fairfield Osborn, 
president of the American Museum of Natural His- 
tory, and president of the association. 

Elias E. Ries, of New York, known for his in- 
ventions in the field of electrical engineering, died 
on April 20, aged sixty-five years. 

G. Chisholh W'lLLiAHS, a distinguished pioneer in 
the medical use of X-rays, in England, died on April 
10, aged sixfy-three years. 

Peoebssor Wilhelm von Beanoa, emeritus pro- 
fessor of geology and paleontology in the University 
of Berlin, distinguished for his work on the evolu- 
tionary history of man and other animals, died on 
March 1% aged eighty-three years. 

Ds, F. Labislas Laskowski, formerly professor of 
human anatomy at Geneva University, died on April 
16 at the age of eighty-seven years. 

Pboebssoe 1 mm Guignaru, director of the faculty 
of pharmacy in Paris, known for his work in micro- 
scopic botany, has died at the age of seventy-six 
years. 

The one hundred and fifty-second regular meeting 
of the American Physical Society will be held at Po- 
mona, Califomia, on June 15, in aJSSliation with the 
Pacific division of the American Association for the 
Advancement of Science. The morning s^sion will 


be a joint session with the Astronomical Society of 
the Pacific. 

The annual meeting of the Wisconsin Academy of 
Sciences, Arts and Letters was held at Lawrence Col- 
lege, Appleton, on April 6 and 7. The Wisconsin 
Archeological Society and The Midwest Museums Con- 
ference joined with the academy in this meeting. 
President S. A. Barrett presided, and on Friday after- 
noon presented his lecture "Hawaii, the Paradise of 
the Pacific,” which was illustrated with moving pic- 
tures. In all, thirty papers were presented at the 
sessions. 

The New York State Geological Association will 
hold its next field meet at Cornell University, Ithaca, 
N. Y,, on May 11 and 12. 

The tenth biennial convention of Alpha Chi Sigma, 
national chemical fraternity, will be held at the Uni- 
versity of North Carolina, Chapel Hill, North Caro- 
lina, from June 16 to 20. At this time the "History 
of Alpha Chi Sigma,” by Dr. Harry A. Curtis, head 
of the department of chemistry at Yale University, 
will be ofi&cially introduced to the fraternity. 

The ninety-sixth annual meeting of the British 
Medical Association will be held at Cardiff on July 
20-28, under the presidency of Sir Ewen Maclean, 
who will deliver his address on the evening of July 24. 
According to Nature^ the annual exhibition of surgical 
appliances, foods, drugs and books will be open from 
July 23 to 27. A pathological museum is also being 
arranged by Drs. J. B. Dugaid and J. Mills, depart- 
ment of pathology and bacteriology, Welsh National 
School of Medicine. The following presidents of sec- 
tions are announced in the provisional program: Sir 
Thomas Lewis {medioine), Professor A. W. Sheen 
{surgery) y Dr. T. Watts Eden {obstetrics and gyne^ 
cology), Professor E. H. Kettle {pathology and bac- 
teriology), Dr. E. Goodall {mental diseases and neu- 
^ology)f Sir John Lynn-Thomas {orthopedics), Dr. 
A. Howell {diseOfSes of children), F. P. S. Cresswell 
{ophthalmology), Dr. D. R. Paterson {laryngology 
and otology), Dr. H. M. Davies {tuberculosis), Dr. 0. 
L. Rhys {radiology and physio-therapeutics). Dr. E. 
C. Williams {preventive medicine), R. M, F. Picken 
{public health), Dr. W. E. Thomas {medical sociol- 
ogy). Dr. Philip H, Manson-Bahr {tropical medi- 
cine), Walter G. Spencer {history of medicine), Dr, 
W. Langdon Brown {therapeutics and pharmacology) , 
Sir Robert Bolam 

Sigma Xi grants for research for 1928-29, avail- 
able for workers in all fields of science, will be 
awarded by the middle of May. There are no re- 
strictions as to the university or the country in which 
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the holder is permitted to work. Applications should 
be made before May 10. Blanks may be obtained 
from Dean Edward Ellery, Union College, Schenec- 
tady, N. Y. 

The board of the University of Michigan Medical 
School has accepted two gifts of the fellowship cor- 
poration of Battle Creek, one of $20,000 to be paid in 
$1,500 instalments quarterly for studying problems 
of metabolism, the other of $2,500 for the investiga- 
tion of bran as an article of diet. Dr. Louis H. New- 
burgh is to carry on the work in connection with these 
grants. 

The United States Shellac Importers’ Association 
has founded a research fellowship in shellac, known 
as the shellac research bureau, at the Brooklyn Poly- 
technic Institute. The work will be done under the 
direction of J. C. Olsen and W. F. Whitmore. 

Ok the ten-acre plot of the Dominion Experimental 
Farm in Ottawa the government will erect the first 
unit of a national laboratory to be devoted to scien- 
tific and industrial research work and a central power 
plant. An appropriation of $750,000 has been made 
for the first year’s work. 

The cornerstone of the new $150,000 testing lab- 
oratory of the American Gas Association, at Cleve- 
land, Ohio, was laid on March 15. R. W, Gallagher, 
chairman of the managing committee of the labora- 
tory, spoke on the steps taken to bring the laboratory 
to Cleveland and to make it a permanent institution. 
Since the temporary quarters were established in 
May, 1925, more than 7,300 appliances have been 
tested and approved for public use. The new build- 
ing will make available about 30,000 square feet of 
space. 

At a meeting of the council of the American Chem- 
ical Society at the recent St. Louis meeting applica- 
tions for granting charters for new sections with 
headquarters at Bozeman, Mont., Manhattan, Kans., 
and Pullman, Wash., were approved, all requirements 
having been met. Dr. Guy, of Atlanta, extended an 
invitation for the society to hold the spring meeting 
of 1930 in Atlanta, and the invitation was unani- 
mously accepted. Reference was also made to an in- 
vitation from Omaha that the fall meeting of 1930 
be held in that city. The invitation was placed on 
file for consideration at the appropriate time, together 
with one previously received from Cincinnati. 

Accoedikg to Industrial and Engineering Chem- 
istry some eight months ago, the British secretary of 
state for the colonies appointed a committee to in- 
vestigate the question of the creation of a Colonial 


Agricultural Scientific and Research Service. This 
scheme aims at the establishment of a research depart- 
ment which will undertake work, the results of which 
will be available to the whole Colonial Empire, it 
being proposed to investigate such special problems 
as would be regularly submitted by any of the col- 
onies. The committee has now reported and esti- 
mates the cost of an agricultural wing at $283,000, 
and a specialist wing at $171,000; in addition, $68,- 
000 will be required for an advisory council and $98,- 
000 for one central research station. The total esti- 
mated cost is thus $620,000. The fact is stressed by 
the committee that adequate salaries must be paid to 
th,e scientists to be employed by this scheme in order 
to attract distinguished men of proved ability. It is 
proposed to pay the chief adviser, who must have 
marked administrative and organizing ability, a sal- 
ary of about $12,000 per an n u m . He would be pro- 
vided with an assistant at about $9,800 per annum. 
The committee state definitely that, though the scales 
suggested might at first sight appear to be high, they 
are “convinced of the absolute necessity of framing 
them on bold, simple lines.” 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The corner-stone of Du Pont hall at Hampton In- 
stitute was laid on April 26. The building is the gift 
of Senator T. Coleman du Pont, of Delaware, who 
gave $250,000 to the institute, with the provision that 
a hall of science should be erected with a part of the 
fund and other sums retained for the upkeep of the 
work. 

The new medical school building of Howard Uni- 
versity was formally opened on April 9 and 10, when 
there were clinics and demonstrations and all labora- 
tories were open for inspection. 

De. E. Y. Cowdet, of the Rockefeller Institute for 
Medical Research, has been appointed professor of 
cytology in the department of anatomy of Wellington 
University, St. Louis. The reorganized department 
includes all the anatomical sciences. Professor Robert 
J. Terry is chairman of the department and in charge 
of gross anatomy; Professor Cowdry will direct the 
microscopical work. 

At Columbia University the following have been 
promoted to full professorships : Dr. Robert H. Bowen 
in zoology, Dr. Clifford D. Carpenter and Dr. Arthur 
W, Thomas in riiemistiy, Dr. Colin G. Fmk in chem- 
ical engineering, Dr. Selig Heeht in biochemistry, Dr. 
Harry L. Parr and Dr. Edward D. Thui^ton, Jr., in 
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mechanical engineering and Dr. Albin H. Beyer in 
civil engineering. 

At Yale University, Dr. H. L. Seward and W. J. 
Wohlenberg have been promoted to be professors of 
mechanical engineering, and Dr. G. A. Baitsell to be 
professor of biology. 

At Yassar College, Associate Professor C. J. Beck- 
wiili has been promoted to professor of zoology and 
Ruth C. MacDuffie has been appointed instructor in 
zoology and anthropology. Assistant Professor H. M. 
Allyn has resigned to become academic dean of Mt. 
Holyoke College. 

Dr. Jacob C. Geiger, executive secretary of the Chi- 
cago Health Department under the administration of 
Dr. Herman N. Bundesen, has accepted a position as 
professor of bacteriology at the George Hooper foun- 
dation of the University of California Medical School. 

Lars G. Rohell, of the Swedish Forestry Experi- 
ment Station at Stockholm, assumed his duties on 
Api^ 1 at ComeE University as first incumbent of the 
Charles Lathrop Pack research professorship for the 
study of forest soils. Professor Romell will be asso- 
ciated with Professor T. L. Lyon, head of the depart- 
ment of agronomy and soils, and Professor Ralph 
Hosmer, of the forestry department. Professor 
RomelFs appointment is for three years. 

Processor J. J. E. Maouejod, associate dean of the 
faculty of medicine at the University of Toronto, co- 
sharer of the Nobel prize in 1923 with Dr. F. G. 
Banting, the discoverer of insulin, will leave Canada 
in the autumn to become Regius professor of physiol- 
ogy at the University of Aberdeen, in succession to 
Professor J. A. MacWiLliam, who recently resigned. 


DISCUSSION AND CORRESPONDENCE 
DEAFNESS IN PRE-COLUMBIAN PERU 

The determination of the causes of deafness in an 
ancient race of people, such as the pre-Columbian 
Peruvians, is well worth undertaking. The subject 
has already received some attention. Burton^ has 
given an ^stremely useful survey of the nature of 
aural exostoses in general, with a brief account of 
otosclerosis. 

The aural exostoses in the external auditory meatus 
in pre-Columbian crania from Peru are often definite 
osteomae with a typical ivory-like luster, and ex- 
tremely hard and den^. These never grow very large, 
and I do not know that a single osteoma ever closes 
the auditory canal, but the presence of three tumors 

^ Burton, Frank A., 1927, ^ * Some Con^derations on 
Prehistoric Aural, Nasal, Sinus Pathology and Sur- 
gery.*' Santa Fe, N. K., pp. 1-38, Figures 1-17. 


does close the canal completely, on one and on both 
sides. In addition to this the walls of the auditory 
canal itself often become swollen and sclerotic and 
close the canal, thus producing deafness. 

The assignment of strain, brought on by the masti- 
cation of tough food, as a cause of the exostosial 
growths, and possibly the cause also of otosclerosis in 
general, requires an anthropological survey for con- 
firmation. Infections played a part in deafness, for 
I have seen cases of pre-Columbian middle ear in- 
fections. 

Aided by a grant of $300 from the Committee on 
Scientific Research, American Medical Association, a 
more exact investigation of the ancient conditions will 
be undertaken. Dr. L, C. Kinney, of San Di^o, will 
do the roentgenological work on the pre-Columbian 
crania, and I have at my disposal scores of roentgen- 
ograms of unopened mummy-packs. 

Roy L. Moodie 

Santa Monica, California 

PRODUCTION OF POTATO TUBER 
NECROSIS 

In the course of investigations, chiefly histological 
and eytological, carried on during 1926-27 at the 
University of Wisconsin, but under the auspices of 
the Vermont Experiment Station, experiments were 
conducted by the writer to throw more light on the 
real relationship existing between leafroll and net 
necrosis of the Irish potato. Through the use of 
cages to exclude undesirable insects, potato plants 
were grown in the field both from healthy and from 
leafroll tubers and aphids of the species, Myzus Ter- 
sicae, were colonized on leafroll vines under cage and 
transferred at intervals to the foliage of healthy vines 
also under cage. Some four or five such transfers 
were made, each transfer involving the introduction 
of 25-^0 aphids into each of five cages where they 
were allowed to migrate from the detached leafroll 
leaves to the foliage of the enclosed healthy plants. 
Two cages of healthy plants from the same lot of 
tubers were kept as cheeks. One cage contained leaf- 
roll plants on which aphids were colonized for increase 
and distribution. 

When the harvested tubers from these cages were 
first examined on October 25, very interesting results 
were found. Necrosis, of the phloem necrosis type, 
was found in abundance, even at this early date, in all 
the treated cages. In one of the five cages practically 
100 per cent, of the tubers showed the characteristic 
discolorations. The necrosis was in early stages of 
development,, that is, not extending far from the stem 
end of the tubers and not showing as extreme necrotic 
discolorations as are found in tubers later on in the 
storage periods Microscopic study of stained sections 
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of these tuberq showed the necrosis to be the charac- 
teristic phloem-neusosis which is being investigated. 
The tubers from the two cheek cages where the vines 
had been kept free from aphids and from all other 
insects showed no zieerosis. 

This is the first iU^tance, so far as the writer is 
aware, of the productioit^-^f net-necrosis under control 
conditions, and the first proof of what has been here- 
tofore a hypothesis, though supported by consider- 
able evidence, namely, a causal relationship between 
leafroU and net-necrosis. 

The suggestion as to the above relationship is not 
new. Schultz and Folsom in Maine, '^bjowed in 1921 
that net-neerosis occurred in varying periSes^ages in 
hills adjacent to and in the near vicinity of I^froll 
plants. They further characterized the necrosis as a. 
pbloem necrosis rather than a necrosis of the xylem of 
the vascular tissues and suggested that it might be 
due to the same virus as that causing leafrolL The 
experiment here reported furnishes strong evidence 
that the above suggested explanation is a correct one. 

The complete data connected with this investigation 
will be published in a forthcoming paper. 

Alfred BL Gilbert 

Vermont AGmcrji/roRAL Experiment 
Station 

"GENERAL ZOOLOGY” 

I FEEL that I can not let Mr. EL L. Clark's review 
of my text-book of general zoology (Science, Vol. 
67, No. 1726) pass without comment. Mr. Clark 
appears to have two main grievances which (with 
apologies) he airs at some length. They are (1) the 
choice of title and (2) the fact that I have omitted 
all mention of the Echinodermata ! I omitted men- 
tion of many other groups of the animal kingdom, 
but I can quite understand that these omissions are 
nothing like so criminal to him. Mr. Clark is known 
to us as a very capable investigator of the Echinoder- 
mata. I am not sure what experience he has had of 
teaching work in the universities or higher schools 
of to-day. He starts off, however, by classifying 
teachers of zoology into three groups: (1) those 
stressing structure, (2) those emphasizing function 
and (3) those magnifying habits and life histories. 

I venture to say that this classification is not only 
incomplete but unjust. There are many teachers of 
zoology to-day who realize the importance of a broad 
study of their subject and who endeavor to combine 
the studies of structure, function, life history and 
habits. 

Now iu England in the past it has been customary 
(and I think the arrangement may not have been 
different in the United States) to introduce the sub- 
ject of zoology by a detailed course on the structure 


of a limited number of well-known types — ^amoeba, 
hydra, crayfish, dogfish, pigeon and rabbit. Many 
students who took this course never heard anyihing 
about the way the structures functioned, and it was 
very difficult for them to find anything m the litera- 
ture about the physiology of these common types. 
This very one-sided study of zoology is now realized 
to be out of date. There is no need for me to discuss 
that here; it is universally recognized by the best 
teachers to-day. 

Well, I was asked to write a text-book which would 
introduce the usual types, so that their structure 
could be studied in detail in the practical classes 
together with a study of function^ The book was 
not to exceed five hundred pages — quite large enough 
for the purse of most first-year students in this coun- 
try. If I had described the morphology of the types 
at ioiigth, I should have simply duplicated much that 
is foimd in many excellent text-books already in 
existence. ' therefore, expanded the functional side 
and introdueedr'“ar"WBiy'--ed»eiderable*--«iaount "of in- 
formation . not found in any elementary text-book of 
zoology or physiology with which I am acquainted. 
Structure was not neglected, but illustrations were 
used to save description and to aid the students in 
their dissections. 

I do not apologize for the plan of the book. It 
is novel and that at least is something these days. 
To Mr. Clark's rebuke that I have omitted all men- 
tion of turtles, echinoderms and the songs of birds I 
retort that they do not come into our introductory 
text-books in this country. I still wonder whether 
he was serious when he wrote about the songs of 
birds. 

My reply to his last sentence is that a student 
familiar with the contents of my book and with the 
laboratory training which accompanies it, will have a 
far better knowledge of animal life than one who has 
only studied the structure of representatives of a 
large number of animal groups and a far better 
training than one who has swallowed a superficial 
account of chatty nature study. 

As to my choice of title "The Elements of General 
Zoology.'^ Zoology to me is the study of a ni mal life, 
and physiology is as important a part of it as mor- 
phology or taxonomy. I do not belittle either of the 
latter. The nece^ty of morphological work is 
clearly indicated. 

William Johm Bakin 

Bbtartment op Zoology, 

University op Liverpool 

THE PRONUNCIATION OF RESEARCH 

In the issue of March 23, Nicholas Kopeloff ex- 
presses the opinion that "overwhelming usage seems to 
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place the accent on the first syllable^’ of research. 
From sneh “datta” or ^^dayta” as I have collected on 
this question I am disposed to think that it is a drawn 
game at present. Last year, while I was sitting in at 
a conference of investigators from all parts of the 
United States held in the National Research Council, 

I kept tally of the rival pronunciations. Unfortu- 
nately I have mislaid my notes or laid them away 
carefully — ^which amounts to the same thing in my 
filiTig ; system — so I can not give the figures, but I re- 
member positively that at the end of the afternoon the 
score stood exactly equal. In two cases I had to record 
a one half vote in each column because one man alter- 
nated in pronunciation and one woman always adopted 
the form used by the preceding speaker. 

In case of transplantation to an exotic habitat about 
nine months is required for complete acclimatizatipir'^ 
to the alien accent. One June when a western^,$>ro- 
fessor came into my office to say good-bye at the ex- 
piration of his year on the National Research Council 
I expressed my regret that I had not seen as much of 
him as I had hoped to when he came in the fall but 
that the time of his stay seemed so short. "Yes,” he 
responded, “The term of service on the Coimcil is too 
short. No sooner does a man ieam to say research' 
instead of re'-seareh than he has to leave and another 
man takes his place to start at the same point.^’ 

Why not settle the question by dropping the first 
syllable? Does “research” have any advantages over 
“search,” except in being longer and harder to pro- 
nounce? 

Edwin E. Slosson 

Science Service, 

Washington, D. C. 

In the issue of Science for March 23, 1928 (p. 
319), Dr. Nicholas Kopeloffi points out how annoying 
is the mispronunciation of the word, “research”; the 
common garden variety of usage places the accent on 
the first syllable, while the proper form is with the 
accent on the last syllable. Is this not as it should 
be? Axe not about 90 per cent, of so-called original 
investi^tioBS ^^e'-search,” whereas 10 per cent, may 
properly be dignified as “re-search'”? 

Paul Nicholas Leech 

Chicago, Illinois 

Replying to the article by Br. E. C. L. Miller on 
page 319 of Science for March 23> I would say that 
he has confounded the tr^itive verb ^^o believe” with 
the intransitive verb. The former is defined in the 
Century Dictionary as “to credit upon the ground of 
authority, testimony, argument or any other ground 
than complete demonstration.” There is no reason 


why users of the English language shpiild confine 
themselves to only one meaning or^otiy one use of a 
given word, but as this troubles l&m, I would suggest 
that for believe, he should substitute “think,” or “I 
am of the opinion,” or “accept as true,” or “to cred- 
ibly state.” /’ 

Answering Dr. Nicholas i^o'pelofE’s article on “The 
Pronunciation of Research,” I would say that even 
if the majority of people put the accent on the first 
syllable rather than ,cn the second syllable of “re- 
search,” it does not'make it right, and that educated 
men, and especially scientists, should strive to over- 
come the mist^ik^es and “foibles” of other people. The 
argument^io'r re'-search is that the search is again 
made 1/ There is some excuse for this pronunciation 
yrhen this meaning is intended. 

Wm. T. Magrudeb 

Ohio State U^nvEasiTY 


QUOTATIONS 

POPULAR SCIENCE 

The translation of scientific news — ^nowadays so 
enormous in its bulk — ^into suitable language, and 
its condensation to comparatively minute dimensions, 
are undertaken in a systematic manner in the United 
States of America by an organization known as 
Science Service, Inc., directed by Dr. E. E. Slosson, 
and functioning under the auspices of the National 
Academy of Sciences, the National Research Council 
and the American Association for the Advancement 
of Science. This organization publishes daily science 
news bulletins, and a weekly summary of current 
science entitled the Science News-Letter^ in which cur- 
rent events, scientific discoveries, and resumes of prog- 
ress, together with broadly-drawn reports of the pro- 
ceedings of scientific conventions, are recorded in sim- 
ple terms. In addition, there is compiled a weekly 
digest, intended to present the cream of the week’s 
scientific news, which is regularly used by more than 
twenty broadcasting stations in the United States. 

Fortunately, in Great Britain there is little fear 
that discoveries might be announced to the listening 
public in a manner savoring of sensationalism, or 
that accounts of scientific afiairs might be so rendered 
as to appear ludicrous to the initiated, for the policy 
in this respect of the British Broadesisting Corpora- 
tion and of its predecessor company has been exem- 
plary. We are, however, familiar with the result of 
excursions by otherwise competent journalists into 
spheres with which they are not familiar; indeed, the 
distaste for publicity which is usually ascribed to un- 
due modesty might, if the truth were known, quite 
possibly often be traced simply to a fear of misrepre- 
sentation. The American press is now able, however, 
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to rely on telegraphic news ^'stories,” prepared by the 
managing editor of Science Service, Mr. Watson 
Davis, and the members of his specialist staff, so that 
their reports of the proceedings of conferences and 
conventions shall be well-balanced and accurate, with- 
out losing their attractiveness as items of news. 

In Great Britain there is, of course, fairly adequate 
publication and survey of the results of research, such 
publication being intended for the use of the scientific 
population itself, and being normally directed by 
members of that fraternity, but we seein to lack a 
widespread sense of the importance of an appeal to 
the non-specialist members of the community as part 
of their ordinary daily culture, an appeal which must, 
to be worth while, be sponsored by the most notable 
members of the professions, and to be effective by the 
more journalistically-minded among them. There is, 
after all, no valid reason why the dissemination of 
Imowledge beyond the confines of schools and col- 
leges, provided it is carried out with scrupulous hon- 
esty, dignity and restraint, should not be acknowl- 
edged to be as valuable a social service as the collection 
and arrangement of the knowledge itself. True, this 
view has been given practical effect in certain in- 
fluential sections of the British lay press by acknowl- 
edged authorities in a number of the sciences, but 
apart from one or two publications of admitted stand- 
ing, there is little organized continuous effort in this 
direction. An attempt was made a couple of years 
ago to secure the interest of scientific societies and 
institutions in Great Britain in the establishment of a 
science publicity service, but the response was so dis- 
appointing that the scheme was abandoned. 

Dr. E. E, Slosson, in a recent address before the 
American Association for Adult Education, made 
the somewhat surprising statement that archeology 
and astronomy — essentially remote and unpractical 
— ^head the list of the sciences in order of popular 
interest, and that the essentially practical sciences 
are low in the list. He ascribes this, probably 
correctly, to the same cause as that operating in the 
selection of, say, "futuristic art” as a subject of study 
in a women^s club rather than "domestic economy.” He 
declares that scientific workers have been too humble 
and too modest in claiming credit for what they have 
done and what they can do in the control of human 
affairs, but have allowed statesmen, writers and 
financiers to take all the praise for the advance in 
civilization and the amelioration of living conditions 
that were really due to scientific research. If we look 
at the matter from the point of view of the wealth of 
nations, as Dr, G. E. Hale, the honorary chairman of 
the ITational Research Council, has recently done in 
Harper^s it is clear enough that the busi- 

ness of men of science is to help to guide mankind as 


well as to serve it. That is to say, if a scientific orien- 
tation can more universally be associated with moral 
and religious convictions in the equipment of the 
human mind, there will be less danger of the wicked 
and unscrupulous misuse of scientific power, less point 
in arguing the prohibition of poison gas, and an ex- 
tension of that wider fraternal patriotism which dis- 
tinguishes scientific international relations. — Nature, 


SCIENTIFIC BOOKS 

The Biology of Insects, By George H. Carpenter, 

D.Se. 473 pp., 16 pis., 88 text figs. London: 

Sidgwiek & Jackson, Ltd., 1928, 16 s. 

When Professor J. Arthur Thomson, in the series 
of biological handbooks which he is editing, came to 
the insects, he chose a very good man to prepare this 
volume. Dr. Carpenter had shown, in his "Insect 
Transformation” (1921), done while he was professor 
of zoology in the Royal College of Science in Dublin 
and at the same time secretary of the Royal Irish 
Academy, and by his “Insects: Their Structure and 
life” (1924), published after he became keeper of 
the Manchester Museum, that he had a grasp of the 
subject and a power of presentation in a very 
thoughtful and most interesting way that made him 
the man to do the insect volume in the biology series 
as it should be done. 

It if very obvious that lilr. Savory, for example, 
who wrote “The Biology of the Spiders” in this same 
series, had a much simpler task than Dr. Carpenteris; 
and in fact the author of the present volume must have 
been put to it to decide just what to use in a book of 
this restricted size. The overwhelming number of in- 
sects, their extraordinary diversity in form, habit and 
function, and the great mass of accumulated and pub- 
lished knowledge would seem to necessitate the publi- 
cation of several volumes on their biology instead of 
one. Dr. Carpenter, in his preface, acknowledges 
hims elf ehaigeable with the offense of omitting many 
subjects which might be expected to appear in such 
a book. 

But to the person who examines the book with its 
wealth of interesting facts and its profusion of illus- 
trations, the omissions wifi scarcely be noticed. The 
ma in topics consideTed in the fourteen chapters are, 
Feeding and Breathing; Movement; Sensation and 
Reaction; Behavior, Instinetive and Intelligent; Re- 
production and Heredity; Growth and Transforma- 
tion; Family life; Social life; Adaptations to 
Haunts and Seasons; Classification; Evolution; In- 
sects and Other Organisms; Insects and Mankind. 
In all these topics Dn Carpenter shows an extra- 
ordinary knowledge of the work done in many coun- 
tries by many competent workers. He has hit upon 
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the significant things and has explained them in such 
a way that they are readily understood. And he has 
brought into logical form and in proper juxtaposition 
the work of isolated individuals so as to place before 
the busy worker in biology a comprehensive and read- 
able whole. 

Important papers on important biological investi- 
gations have a way of accumulating so rapidly that 
the average worker is confused or badly mformed, 
until such a book as this appears in which a thor- 
oughly competent man has digested them all into 
an understandable whole. 

Thus, the topics just mentioned have been given a 
just and philosophical treatment, sufficiently con- 
densed to be plain reading and yet sufficiently de- 
tailed to be convincing — b. difficult ta^ done in a 
masterly way. The fifty-page chapter on evolution, 
for example, will be a delight to many workers who 
have not followed the recent contributions of ento- 
mology to different aspects of this engrossing subject. 

The plates are done from admirable photographs, 
and, like the text figures, are admirably chosen, 

L. 0. Howaed 

BBPAaTMmSTT OP AgSICUXiTXJRE, 

Washington, D. C. 

Oohmdo Plant Life. By Fbanois EAMAiiEV. Pub- 
lished by the University of Colorado, Boulder, 

Colorado, 1927. 

This book of 299 octavo pages and illustrated with 
133 figures and three colored plates of Colorado wild 
flowers has been issued as Volume II of the Semi- 
centennial Publications of the University of Colorado. 
A.S the work is dedicated to the citizens of Colorado 
with presumably only a modicum of botanical knowl- 
edge, it is written in a simple style without sacrificing 
essential scientific accuracy. In this especially well- 
illustrated and printed book the author, who is pro- 
fessor of biology in the state university, describes in 
successive chapters plant sociology, fife zones and 
altitude, the botany from a railway train or automo- 
bile, color in plants, plants of stream-sides and ditch- 
banks, mountain-parks, mountain-lakes, the life of a 
plant, the plains in springtime and autumn, mesas 
and foothills, plants of the true mountains, grasses 
and grass-like plants, forests and forest trees, the 
architecture of plants, flowers, fruits and seeds, and 
the flora of Colorado in which chapter the character- 
istics of the principal plant groups are emphasized. 
Keys are added, so that the trees of Colorado may be 
identified readily, A list of the early spring flowers 
of Boulder and vicinity, comprising 102 species, is 
given with a bibliography of publications dealing with 
Colorado v^etation. Appendix lY comprises a 


of books on botany suitable for high-school and pub- 
lic libraries in Colorado. The author has included 
in the chapter dealing with the flora of Colorado a 
short history of the study of Colorado botany, wbicb 
began with the collection of plants by Edwin James, 
who was historian and naturalist of Major Long^s 
Expedition (1819-20). He has furnished a sample, 
which might be followed profitably by other states of 
the Union. 

John W. Haeshberger 
Univeesity op Pennsylvania 


SPECIAL ARTICLES 

MULTIPLE POSITIVELY CHARGED RADIO- 
ACTIVE IONS 

In a recent paper^ the writer discusses the question 
of the existence of doubly charged positive ions in 
gases for intervals of time usually involved in gas 
ion mobility measurements. It is there shown that 
previous experiments supposed to be conclusive on this 
point are not so and that there is practically no 
evidence for the existence of such ions under the con- 
ditions above. There remains unexplained a very 
definite observation by Erikson® on the mobility of 
recoil atoms from active deposits of Ra, Th, and Act 
which if correct can not he passed over summarily. 
The results were not checked in recent experiments of 
Dee® in which however the data were too meager to 
constitute a real contradiction. Erikson observes posi- 
tive ions of mobility 1.56 for these recoil atoms, which 
are doubtless the normal singly charged positive ions 
in air. He also observes in high fields with shorter 
time intervals simultaneously with the slower ions, ions 
of mobility of 4.35 cm/see per volt cm. in each case. 
These apparently do not show the aging effects usually 
found for positive ions in other gases. This mobility 
is nearly three times the mobility of the normal ion. 
He ascribes it to a doubly charged^ ion in air. This 
it can not x)ossibly be, as doubling the charge can not 
more than double the mobility. Furthermore on the 
basis of ion theories it is doubtful if the mobility is 
directly proportional to the chaige. It is probable 
that the mobility of a doubly charged ion would be 
between twice the mobility of a singly charged ion 
and the mobility of that ion. A mobility of 4.35 
cm/sec might mean a triply charged positive ion. It 
is more likely that it would correspond to an ion with 
at least four positive charges. It is the purpose of 
this article to give reasons for believing that we may 

iLoeb, L. B., Broc. Nat. Acad., Sm., 13, 703, 1927. 

2 Erikson, H. A.^ Phy$. Lev., 24, 622, 1924, and 26, 
629, 1925. 

3 Dee, P. I., Proc. Boy. Soc., A 116, 664, 1927. 
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be dealing in this ease with a multiply charged ion 
of charge at least three or greater. 

Multiply charged positive ions are generated in 
certain cases of what one might term catastrophic 
ionization as directly observed by Auger^ for photo- 
electric ionization of heavier atoms by high frequency 
X-rays using the C. T, R. Wilson elo'ud expansion 
method. In such an ionization the X-ray removes a 
high speed photoelectron from the K ring of a heavy 
atom. The L electron falls into the K ring and gives 
rise to K X-radiation of the atom in question. The 
atom in which such an X-ray pulse starts has a high 
absorption coefficient for its own radiation and this 
liberates from the atom an electron with the energy of 
the K radiation less the ionization energy of the 
emitted electron. An M electron then falls into the L 
ring and so on. Thus successively 1, 2, 3, 4 etc. elec- 
trons are ejected from the same atom. For heavier 
atoms therefore the primary photoelectron and three 
other secondary electrons were observed to be liber- 
ated. Now when a fast P-ray is shot from the nucleus, 
Ellis® and independently Meitner® have shown that 
similar effects probably occur in the nucleus, giving 
rise to the P-ray spectra. The softer of the X-rays 
must lead to the Auger effect. Again the a particle 
emission is accompanied by X-radiation of a soft sort 
and there seems no reason for believing that in the 
expulsion of an a particle internal rearrangements 
may not take place that lead to multiple ionization of 
the parent atom. Owing to the large recoil energy of 
these particles (at least 2 x 10® volts) and the high 
atomic number the recoil process with only a few col- 
lisions with gas molecules would also sometimes result 
in multiple ionization. Thus it seems reasonable to 
assume that multiply positively charged products of 
radioactive change must occur. Investigations which 
are not exhaustive and are very much complicated by 
impacts with gas molecules have shown that the recoil 
atoms are largely uncharged or singly positively 
charged,^* It seems from the literature that 

no really careful investigations of the charge present 
have been made which are free from the effects of 
collisions with molecules and have sought for multiply 
charged recoil atoms, 

* Auger, Jour, de Physique, 6, 205, 1925. 

5 Ellis, C. B., Proc. Roy. Soc., A 99, 261, A 101, 1, 
1922, A 105, 165, 1924. 

6 Meitner, L., Zeits. /. Phys., 9, 131, 1922, 11, 1, 1922, 
and 26, 169, 1924. 

r Makower and Russ, PMl. Mag,, 20, 875, 1910. 

s Wertenstein, L., Comptes, Rendus., 161, 696, 1915. 

« Wellisch, E. M., Phil, Mag,, 28, 417, 1914. 

^0 Henderson, Gr. H., Transact. Roy Soc, Canada, 10, 
151, *1917. 

11 Briggs, Or. H., Phil Mag,, 41, 357, 1921. 


Having now shown that such charges can occur in 
recoil atoms the question can be raised as to whether 
they can be detected as ions. The theory of Klein 
and Rosseland,^^ and the researches of Pranek^®»^^ 
and his pupils have led us to expect that an atom or 
molecule in an active state can in impact with a dif- 
ferent inactive molecule or atom transfer its energy 
to that atom, causing it to be excited or ionized. This 
can hold as well for ionized molecules and atoms as for 
excited ones. The difference between the two energies 
in such impacts may go to other excited states, to the 
energy of the escaping electron, or to kinetic energies 
of the separating atoms or ions. The greater such 
energy differences are, the more involved are the rela- 
tions and the less chance is there for a transfer of 
charge. In fact Franck assumes a parallel between 
probability of the ionization by a radiation and its 
energy content relative to the ionization energy of the 
ionized electron and the type of processes where trans- 
fer of energy occurs on impact as above. This has 
been well borne out by the experiments of HamwelP® 
on the transfer of charges from ionized atoms or mole- 
cules of higher ionization potentials to those of lower 
ones. 

Therefore we may regard an ionized atom as a 
metastable state of the atom whose life is the longer 
the heavier the charge, but whose life is also condi- 
tioned by the ionization energies of the 
atoms or molecules. Thus as the ionizatior 
of a radioactive atom is very low for a sh 
tion, such ions will be stable in air and 
gases and will appear. The doubly charg 
however, be unstable in air, as may be t 
the triply charged ones. Those atom' 
charges with their high energies may, 
relatively stable and should in short tin 
detectable. 

If is thus even to be expected that 
gas like 0^ of some doubly charged 
energy to an 0 ^ molecule to give a sir 
and 0+2 with energy is comparative! 
case of gas ion measurements at atm 
the impacts are so numerous, howevf 
of detecting a doubly charged moU 
dredths of a second is practically (' 
however, of a quadruply charged 
recoil atom the chance of loss of 
so small that in measurements 

12 Klein and Rosselanfi, Zeits, / 

13 Franck and Carlo, Zeits, f, 1 

1^ Franck and Jordan, 

Spriingen durch Stosse,^' Julius 
p. 216 fe. 

15 Harnwell, G. P., Phys, Bev 
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could still be detected, though not under ordinary con- 
ditions. It is therefore not unreasonable to ascribe 
the results of Erikson to some such process. 

The question is one of considerable interest and im- 
portance for the gas ion problem. It seems it should 
also be of some interest from the radioactive point of 
view. It could easily be verified by a positive ray 
investigation of recoil atoms of the active deposits and 
it is hoped some laboratory equipped to do this work 
will find it worth while to undertake the measure- 
ment. 

Leonard B. Loee 

Physical Laboratory, 

University op Oalipornia 

CROSSING-OVER BETWEEN THE W AND 
Z CHROMOSOMES OF THE KILLI- 
FISH PLATYPOECILUS 

Through the aid of a Heckscher Research Grant 
from the university, the writers have been conducting 
over the past three years a series of investigations on 
inheritance in certain of the Cyprinodont fishes. One 
of these studies has involved two sex-linked genes in 
the killifish Platypoeeilus maculatus: a dominant gene 
for red body-color (R) and one for black spots (Sp). 
Bellamy^ (22) showed that both of these characters 
axe sex-linked and he concluded that they are mem- 
same allelomorphic series. He also 
%t the mode of sex-determination in Flaty- 
of the WZ type. Gordon^ (27) confirmed 
» of Bellamy regarding the sex-linkage of 
ots, but believed them not to be allelo- 
'6 a normal red, spotted female wiU trans- 
^racters to her sons. 

sent work, crosses have been made be- 
:ytted fish and non-red, non-spotted (the 
the fanciers). Two breaks have oe- 
mkage of these genes by crossing over 
% and Z chromosomes of the females, 
other ease there is evidence that a 
:en place in such a way as to transfer 
d iS'p, from the Z to the W ehromo- 
otional female resulting from this 
\ntly of the constitution Z^ gp gp, 
^d, spotted female is Zr gp gp. 
ng tests of this exceptional female 
\e belief that her genotype was 
ests show further that this type 
the result of crossing over be- 
shromosomes in a female which 
red and spots, and that such an 
‘ accounted for by non-disjunc- 

at. Bee,, 24: 419-420, 1922. 

: 12: 253-2Sa, 1927. 


tion or sex reversal. There is, of course, the very 
remote possibility that this fish arose by a coinci- 
dental mutation of two recessive genes to dominants. 
However, the fact that other crossovers have occurred 
between the W and Z chromosomes in the course of 
these studies renders the mutation explanation even 
more unlikely. 

The exceptional red, spotted female was crossed 
to a male heterozygous for both red and spots 
(Zr gp Zy gp). Two types of daughters were obtained 
from this cross: ZngpWRgp and ZrapW^gp. The 
first of these presents the unusual condition of homo- 
zygosity of sex-linked factors in the heterogametic 
sex. Aida® (21) had the same condition in the red 
males of Aplocheilus latipes (Xr Yr). The further 
breeding of these homozygous females gives unusual 
results which might well prove confusing to one who 
was attempting for the first time to investigate the 
mode of sex determination in this fish. Crosses of 
such females with Gold (r, sp) males will give only 
males in the double recessive class in Fg- 
Respect the cross is similar to that of a red-eyed 
female Drosophila with a white-eyed male, and it 
would suggest the XY type of sex determination. 
However, in the reciprocal cross of Gold female with 
red, spotted male (Z^ gp gp x Z r gp Zr gp), the W-Z 
type of sex determination is exhibited. 

Another cross of the exceptional female with a Gold 
(non-red, non-spotted) male gave red, spotted daugh- 
ters like the mother and non-red, non-spotted sons, 
like the father. Evidently this constitutes a case of 
“one-sided feminine inheritance” similar to the “one- 
sided masculine inheritance” observed by Schmidt^ 
(20) in his studies of the maculatus spot in the fish 
Lehistes reticulatus. It is expected that further 
crosses of these red, spotted daughters with Gold 
males will give in turn, red, spotted female offspring, 
barring occasional crossovers. 

Crossing over has been reported previously between 
the two Z chromosomes of the male fowl, and between 
the X and Y chromosomes of Aplocheilus (Aida ’21) 
and the X and Y of the Lehistes (Winge® ’23). The 
present work seems to involve the first case of cross- 
ing over between the sex chromosomes of an hetero- 
gametic female. A detailed report of these investiga- 
tions will be published later. 

Allan C. Eraser 
Myron Gordon 

CoRKTELL University 

3 Aida, T., Genetics 6: 554-573, 1921. 

^Schmidt, J,, Comptes rendus des travaux du Lah. 
Carlsberg 14, No. 8: 1-12, 1920. 

sWinge, O., Comptes rendus des travaux du Lab, 
Carlsberg 14, No. 20: 1-19, 1923. 
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WHAT CONSTITUTES PUBLICATION?^ 

Your secretary has assigned to me a Chinese puzzle. 

Kindly permit me, in accepting this assignment, to 
make one point unambiguous, namely, that in any 
views expressed to-day I am speaking only in my in- 
dividual capacity, as a specimen of the genus Romo 
and not as secretary of the International Commission 
on Zoological Nomenclature. In fact, it is entirely 
conceivable that at some future time, as mouthpiece 
of the commission, I might express views at variance 
with the content of this pajier. 

A second point to be made clear is that no definition 
of zoological publication can be formnlated which is 
not subject to debate, differences of opinion and criti- 
cism. 

With this introduction I feel at liberty to discuss 
this very complicated theme. 

"Publication” has numerous definitions, more or less 
subjective according to the partienlar field and goal 
under consideration. Our problem as “what constitutes 
zoological publication!” 

Whatever subject we discuss, it is both interesting 
and instructive to consider the derivation of our terms 
in order to gain a starting point. 

The English word “publication” comes from the 
Latin publication which means “an adjudging to the 
public treasury, confiscation.” Thus, when a zoological 
manuscript (legally the property of an individual) is 
published, its content becomes, by confiscation, the 
property of the papulus zoologicus. Ergo, from the 
moment of publication the author has no more claim 
to the data or the ideas contained therein than has any 
other member of the zoological profession, except in 
so far as he may take out a copyright (which gives 
the exclusive right to multiply and to dispose of 
copies of an intellectual production — corresponding to 
a patent of an invention). 

Consequently, the author has no more right to 
change a given published name than has any other 
zoologist — although the code of ethics provides that in 
case the author has inadvertently published a homo- 
nym, the colleague who notices this fact is to invite 
the attention of the author to it and, as an act of pro- 
fessional courtesy, to give him first opportunity to cor- 
rect his error in technique. 

The word puhlicaUo is based on the Latin 
which means “to make public propffity, to seize and 

1 Addr^, by invitation, before Am&ncm Ornithologi- 
cal Hnicffij Nov. 15, 1927. 
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adjudge to public use, to confiscate ; to show or tell to 
the public, to impart to the public, to make public j to 
publish, etc.” 

Fuhlicare involves publims? a contraction of popu~ 
UcuSj from populus, which from the root pie, of pleo 
(c/. plenum), means the people, multitude, host, 
crowd, throng, great nxunber of persons, etc. Fleo, 
root ple,^ brings us to rock foundation, and means “to 
fiU, to fulfill.” 

The conclusion appears to be justified that the un- 
derl 3 nng basic idea in the English word “publication” 
involves the conception of reaching the complete, 
namely, not abridged public. 

The completeness of a notice depends, upon the audi- 
ence it is intended to reach. A notice by the Amer- 
ican Ornithological Union is complete and therefore 
published if it is intended only for the members of the 
American Ornithological Union and if it is addressed 
through regular channels to each and every member, 
namely, the populus of the American Ornithological 
Union. 

Applying this idea to zoological publication, the 
conclusion appears justified, from the root pie, that a 
zoological document is published when it is addressed, 
through regular standard channels of communication, 
and therefore made potentially available, to the entire 
zoological public, i.e., the zoologists of the world. 

If this viewpoint, based on the conception populus 
zoologicus, be accepted, the corollary obtains that no 
document addressed to a “limited,” “restricted,” or 
“abridged” portion of the zoological public, is, theo- 
retically, zoological publication — since it is not ad- 
dressed to the entire profession. Thus, if a member of 
the American Ornithological Union communicates a 
thought, data regarding a new species, etc., to a col- 
league, or to all the members of the American Ornitho- 
logical Union, and restricts or abridges its dissemina- 
tion by any method which prevents it from reaching 
the entire zoological public, his act is not zoological 
publication. 

On this principle, neither the date of manuscript 
nor the pr^entation of a paper before a restricted 

^Fuhlims refers to a public officer; publicum to the 
public purse, also a public place; publice on account, at 
the cost, in behalf, or in charge of the state, also, before 
the people, openly, pnblicly. 

^Fleims, from the same root (o/. Greek jc^a; Latin 
plerus, plebs, populus, etc.), means full, filled; plenum, 
a space occupied by matter, full packed, laden, entire, 
complete, full, whole, at full length, not contracted, 
nnabridged, abundant, plentiful, much, finished, ample. 
Flene, literally full, means fully, wholly, completely, 
thoroughly, largely, etc. The same root is found in 
plerus (very many), plerusque (a v^ great part), 
ptera^ue (all, everything, mostly, for the most part), 
plemmgue (the greatest part, commonly). 


audience is accepted as zoological publication, but it 
becomes publication on the date when the document 
becomes potentially available to the entire zoological 
public. On this same principle, proof sheets sent to 
colleagues to obtain their criticisms have been declared 
(Opinion 87 of the International Commission) as not 
constituting zoological publication; and the same prin- 
ciple comes into consideration in connection with the 
much-discnssed Huebner’s Tentamen, which was by 
title addressed to experts, in this ease spacialists in 
Lepidoptera (see Opinion 97). 

With this theoretically basic idea contained in the 
root pie, which thus represents the constitution of pub- 
lication, so to speak, let us pass to the by-laws (or 
technique) by means of which the constitution is ad- 
ministered. Here we reach vai-ious practical aspects 
of the subject. 

It is to be frankly accepted that the technique of 
publication varies according to the audience addressed, 
as, for instance, in the case of the board of health 
regulations of Washington, D. C., which do not in- 
volve the citizens of Chfiia or South Africa. 

The practical problem is; What by-laws are neces- 
sary, reasonable and feasible in order that zoological 
publications may be potentially and reasonably avail- 
able for use by the populus zoologicus? In this con- 
nection, it is well to consider — (1) Period of publica- 
tion; (2) date of publication; (3) address of pub- 
lisher; (4) language used; (6) status as record; (6) 
size of edition; (7) methods of manifolding manu- 
script; (8) sale; (9) daily newspapers; (10) sepa- 
rata; (11) sales-catalogues; (12) society programs. 

(1) Feriod of publication: The populus zoologicus 
has varied at different times. In 1760, zoologists were 
located chiefly, but not exclusively, in Europe. To- 
day, they are widely distributed practically over the 
entire world. 

The practical condition of making publications rea- 
sonably available to the zoological public in 1760 could 
be largely met by the system of distributing univer- 
sity theses, by exchange, to the leading university cen- 
ters of Europe without placing the documents on sale. 
Thus, this system of university exchange could well be 
accepted in 1760 as largely meeting the necessities of 
the profession and thus it comes within the basic idea 
of publication. 

To-day, however, the exchange system, not backed 
by public sale, is thoroughly inadequate to meet the 
reasonable requirements of the profession; hence this 
system, still in vogue to some extent, can no longer be 
reasonably accepted as zoological publication. 

The moral is that the requirements as respects dis- 
tribution vary according to the numbers and geo- 
graphic distribution of the members of the profession; 
hence chronologically these requirements are a variable 
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factor, and what might be reasonably accepted as pub- 
lication in 1760, 1800 or 1850 is not of necessity to be 
accepted as publication in 1927. 

(2) Date of 'publication: As the law of priority is 
based upon chronological data, it is obvious that the 
date of publication is an essential factor in the by- 
laws of zoological publication. 

In the vast majority of cases, the year date suffices; 
in a lesser number of cases, the month is necessary; 
in exceptional eases, the day of the month is impera- 
tive. 

The general principle is universally recognized, so 
far as I recall, that the date borne by a publication is 
assumed to be correct unless and until proved to be in- 
correct. 

In connection with the date, various complications— 
some theoretical, others practical — arise. 

For instance, the point has been raised that it may 
still be November 15 in San Francisco at a moment 
when it is November 16 in London. Thus, two publi- 
cations, differing in date by one day, might be issued 
at the same moment in London and in San Francisco. 
Which has priority? This same point has been raised 
in connection with the new wording of the law of 
priority, and the commission has settled it in advance 
by definitely stating in its report to the congress that 
the revised law of priority takes effect at Greenwich 
time midnight between December 31, 1930, and Janu- 
ary 1, 1931. Accordingly, for the United States, the 
new wording actually becomes effective in the latter 
part of December 31, by our time. 

In connection with the date of publication, serious 
printers' difificulties are often encountered which are 
beyond the control of either the author or the editor. 
Theoretically, it would be wise to print the year, 
month and day of the month on every zoological pub- 
lication; but practically this is often impossible, for 
delays due to proofreading, breakdown of machinery, 
strikes, etc., etc., are always likely to occur and 
thereby invalidate the intended exact date of issue as 
set up in type. To prescribe these details is therefore 
not always practical, notwithstanding their desirabil- 
ity. But, as the saying goes, ^^there is more than one 
way to skin a eat” : It is entirely feasible for a serial 
publication to print in its volume table of contents 
the exact dates of issue of the separate parts^ or of 
each number in each succeeding number, or on the 
cover or last page of its final number, or in the first 
number of the next volume. 

^ As a side question in this connection, libraries should 
always bind in place the cover page of each number 
when they make up the volume. A failure to do this 
causes much extra labor for persons who use the serial. 


But what is to be said of documents which bear no 
date at all? Theoretically, two possibilities come into 
consideration : 

(a) Establish the date by evidence obtained else- 
where, as in the ease of Huebneris (1806) Tentamen;, 
and 

(b) Eeject the document on the ground that it lacks 
the evidence necessary for the application of the law 
of priority. 

In principle, I favor the second alternative. In 
documents undated as to publication the publisher has 
not “played the game” with the profession; he has 
made a “foul play” and the “foul” should be ruled out. 
I should be inclined to support this as a thoroughly 
justified rule in connection with future publications. 
But ought it be made retroactive? Here certain prac- 
tical considerations arise. 

Some undated publications contain names which 
many authors have adopted. Should we not temper 
justice with mercy, as applied to some exceptional 
cases? 

If one replies that a principle once adopted should 
be consistently carried out, and therefore be made retro- 
active, the answer can be made that we are often faced 
by choosing between two principles, one primary and 
more important, the other secondary and less impor- 
tant. As a matter of fact, does not everybody subor- 
dinate some secondary principle to some primary prin- 
ciple more or less frequently, possibly every day? 

It would not hurt my conscience to vote to suspend 
the rules for Huebneris Tentamen, despite the fact 
that it was undated, provided entomologists prove 
that the rejection of this document will result in 
greater confusion than uniformity, although to my 
mind the Tentamen is not zoological publication, but 
essentially entomological correspondence addressed to 
a restricted audience. 

In principle, I consider that undated documents do 
not correspond with the technique necessary to make 
them of reasonable use by the populus zoologicus, and, 
therefore, that they are not zoological publication. It 
seems eminently unfair to throw upon the reader the 
burden of proof as respects the date of a document; 
it causes extra and unreasonable work and easily leads 
to different conclusions, with later confusion in nomen- 
clature. 

For documents of indefinite year date (for instance, 
^Troceedings for the years 1891-95”), with no further 
clew as to date of issue, it would seem fair to consider 
December 31, 1895, as date of publication; and for 
documents issued with no more exact date than the 
year (example, “1927”) it would appear fair to ac- 
cept December 31 as date unless and until more defi- 
nite date is proved. 



m 


SCIENCE 


[Yol. LXVn, No. 1741 


(3) Address of publisher: The address of the pub- 
lisher is scarcely a sine qua non of publication, for it 
is not zoologically essential to know whether or by 
'whom a given document was printed in London, New 
Tork or elsewhere. But think of the unnecessary extra 
work caused our friends-in-need, the bookdealers and 
•the librarians, when the address of the publisher is 
not stated. Some printed zoological documents have 
been distributed without any direct intimation as to 
whether they were printed in North America, En- 
gland or Australia, and this point has been raised 
against one document which is supposed to have been 
printed at home by the author’s son who is said not 
to be a trade printer. 

Cases of this kind seem to have their origin in cer- 
tain economic conditions which will be referred to 
later. 

I would welcome a rule, effective (say) January 1, 
1931, that no document be accepted as publication un- 
less it bears the name of the publisher (or printer) 
with at least the name of the city in which his office is 
located. Before making such a rule retroactive, how- 
ever, I -would desire infotmation as to its possible 
effect on nomenclature and further I would want the 
viewpoints of booksellers, librarians and publishers, 
with whom we should ^‘play the game” fairly. 

(4) Language of publication: Prior to 1800, the 
question of language of publication was relatively un- 
complicated. Latin was read and -written by most 
zoologists and thus formed an acceptable language for 
the populus zoologkus. Not unnaturally, however, 
even prior to 1800, some zoologists published in the 
modem languages — chiefly in those of western Europe, 
which also were understood more or less generally by 
the zoological public. 

How much more complicated this problem is to-day! 
Professional zoologists are more -widely distributed 
now as respects their mother tongue, some countries 
lay much less stress than formerly upon the ability to 
-write in Latin, and the semi-professional and the ama- 
teur zoologists bave increased tremendously in number 
and distribution. 

Not only a theoretical question of national pride, 
but also practical questions of local economic condi- 
tions and other considerations now lead zoologists to 
publish in Hungarian, Japanese, Polish, Russian and 
other languages not ordinarily understood by the aver- 
age zoolc^sts, and the resulting international difficul- 
ties of potential availability of the contents of zoolog- 
ical literature are rapidly increasing. This represents 
a much more serious and more practical problem than 
is usually admitted and its solution is not so self-evi- 
dait as I -wish it were. 

Many authors who "write in languages not ordinarily 
studied clearly grasp the situalaon — as is evidenced by 


the fact that they append to their articles abstracts in 
one of the languages more commonly read than their 
own. Some of the publications in these exceptional 
languages are abstracted in journals published in the 
more international tongues. 

That the profession will adopt either Latin or any 
one of the modem tongues as its official language is 
hardly to be expected and such a course would not 
solve the practical problem to-day. The most feasible 
solution appears to be a movement to urge all authors 
who publish in the exceptional langu^es to emulate 
the considerate example of so many of their colleagues 
by appending summaries in any one of several more 
or less generally studied languages. Whether it would 
be feasible to require this, as a premise to their admis- 
sion under the law of priority, is a question upon 
which I scarcely feel in a position to make a pro- 
nouncement — for this requires an international con- 
sensus of opinion. 

(5) Status as records: Manuscript can be mani- 
folded for various purposes, for instance : Letters of 
inquiry, letters of instructions, duplicate proof sheets 
for criticism by colleagues, news letters regarding ad- 
ministrative or personnel items of an organization. 
These and some other documents are obviously of 
ephemeral nature and purpose, intended for the in- 
formation of a restricted audience, and they do not 
serve the populus zoologicus as a permanent record — 
unless they are reprinted in a journal or definitely 
placed on sale through regular channels. 

The intent of the document to serve as a permanent 
record of data would seem to be an exceedingly im- 
portant, possibly a determining factor, in the per- 
tinency of evidence as to zoological publication. 

(6) Size of edition: We have seen that publication, 
through the root pie, involves the idea of general, un- 
abridged or numerous. At first thought, one might be 
inclined to apply this concept in mathematical terms 
to the size of an edition {Le., the number of printed 
copies) as a practical standard to define publication. 
This, of course, would present difficulties, but it sug- 
gests certain general deductions. 

An ornithological document issued specifically for 
the use of ornithologists is obviously not issued for the 
use of the general populus zoologicus but for only a 
fraction of the whole. Although that document may 
be of greater interest to this minority than it is to the 
majority, it can conceivably have a direct bearing on 
the work of the majority. If, however, by -vdrtue of 
ite being issued only to ornithologists it is limited to 
them, the conelnsion seems justified that the edition is 
too small to be general, therefore it is not a zoological 
publication — ^no matter how universally it is distrib- 
uted to ornithologists. In this hypothetical case, it is 
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not really the size of the edition which comes into con- 
sideration, but the restriction of distribution. 

Universities more or less generally require that 
graduates deposit a given number of copies (say 
twenty-five to forty, in cases personally known to me) 
of each thesis, and these copies are distributed, on an 
exchange system, to other universities. Does this rep- 
resent zoological publication? My opinion is that as 
of to-day it can not be so accepted; this conclusion is 
based, however, not on the number of copies but on 
the method of distribution by exchange, a method 
which to-day does not make documents potentially and 
reasonably available to the populus zoologicus. 

A state experiment station might issue a large edi- 
tion, say five thousand copies, of a zoological bulletin 
for free and wide distribution to the farmers of that 
state. Here again it is not the size of the edition, 
but the audience to which it is addressed and dis- 
tributed which is the more important factor. If that 
document is not available to the world-wide zoological 
public through regular channels, it is not theoretically 
published as a zoological record. 

(7) Method of manifolding manuscript: The ques- 
tion as to the methods of manifolding manuscript 
(printing press, photograph, multigraph, stencil, pho- 
tostat, etc.) is an important one. The printing press 
is (to a great extent) the standard method. But the 
multigraph is coming into widespread use in office 
work and has actually been used for at least one serial 
publication issued here in Washington by one of the 
government bureaus. Apparently stencil-made copies 
of an official serial were once issued by the German 
imperial government. 

This question of method brings up the serious ques- 
tion of economics — and this latter problem carries us 
into more and more diverging necessities. 

In view of the economic problems involved, I am not 
prepared to take a definite stand on the question of 
technique of manifolding manuscript as a condition 
precedent to recognizing publications. 

(8) Sale: Reasonably to fulfill the requirements of 
the zoological profession, a document intended as a 
permanent record should be reasonably accessible to 
all zoologists. 

The fulfillment of this requirement can be met theo- 
retically in either of two ways, namely: (1) the pub- 
lisher might distribute the document gratis to all pub- 
lic, university, college, laboratory and school libraries; 
or (2) the document might be placed on public sale 
through recognized trade channels, namely, dealers 
who are known to make a business of selling zoological 
publications. 

Obviously, the first possibility, though theoretically 
conceivable, is impracticable for several reasons, Le,: 
(1) it is economically too expensive; (2) it is inex- 


cusably and economically wasteful; and (3) it is eco- 
nomically excluded from the standpoint of libraries, 
for public libraries in general have neither the space 
nor the personnel to take care of all documents. The 
deduction is, therefore, that free distribution is a most 
excellent policy — for this makes the document avail- 
able to zoologists within practical range of the de- 
pository, but the conclusion can not be escaped that it 
does not make it reasonably accessible to the populus 
zoologicus. Accordingly, there is serious objection to 
making gift a determining factor in distribution. 

The second possibility [i.e.j sale through regular 
channels) makes the document potentially available 
to the entire zoological profession and therefore ful- 
fills both theoretical and practical requirements. 

Accordingly, the conclusion seems justified that as 
far as zoological documents of record are concerned, 
the offering for sale through r^ular zoological book- 
dealers at time of issue is theoretically a sine qua non 
of zoological publication. 

(9) Is a lay neicspaper zoological puhlicationf Lay 
newspapers (daily, weekly, city, county, etc.) are on 
sale, are distributed through regular channels, are 
dated, their publishers are known, and they more than 
welcome additional subscribers. Thus they are un- 
doubtedly generally and universally available, d^pite 
the fact that zoologists are only an infinitesimal frac- 
tion of the audience to which the newspaper is ad- 
dressed. From this viewpoint, they are undoubtedly 
zoological publication. 

Buty are they reasonably available as professional 
documents of record? To be permanent records, they 
must be stored in zoological libraries. If the Amer- 
ican Ornithological Union adopts the Washington 
Post as its regular medium of addressing the zoological 
public, each and every zoological society in the world 
would have the right to adopt the local newspaper of 
some other city, town or county for the same purpose. 

We must pass from the theoretical to the practical. 
As a practical problem, would any zoological library 
in the world be in a position, either as respects space, 
finances or personnel, to keep these newspapers on file 
for our use? And since very few of them are indexed, 
could we use them if they were on file? This practical 
consideration places the daily press in the reductio 
ad absurdumy as respects zoological publication. 

(10) Are preprints reprints separata etc., 
zoological puhlicationf This much-discussed question 
can be approached from more than one angle: 

(a) If a "preprint” is to be accepted as publication, 
then this is actually the publication of an article and 
the journal print is in reality a "reprint.” Under 
this interpretation, how many editors would consent to 
furnish "preprints”? 
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(b) Some journals accept manuscript under the 
condition that the article is not to be published else- 
where. In this case, the author automatically agrees 
with the editor that neither reprint nor preprint is 
“publication.” 

(e) Assume that a manuscript contains ^^Tweedle- 
dum new genus” or ^‘Tweedledum tweedledee new spe- 
cies”: The publication of the new genus or new spe- 
cies represents its literary birth, so to speak. Can a 
genus or a species be bom twice"? 

(d) Is the “separate” reasonably available to the 
zoological public through ordinary channels, is 
it on sale? If it is, it is neither a “preprint” nor a 
“reprint” but a distinct publication. 

(e) Separates (preprints, reprints, etc.) are essen- 
tially complimentary copies for the personal use of 
the author and his special mailing list, i.e., a restricted 
distribution. Many of them bear the statement that 
they are not for sale, and this is prima facie evidence 
that these particular copies are not publication. 

(f } To throw upon the reader the burden of proof 
whether an author uses his “separata” fairly or un- 
fairly to the editor and publisher and has made his 
separates reasonably available to the zoological pub- 
lic, is not “playing the game” fairly with the reader. 

The conclusion (from my viewpoint) is that, in gen- 
eral, evidence which proves that documents are sepa- 
rata (preprints or reprints), is ipso facto proof that 
they are not separate publication, but at best that they 
take the same date of publication as the journal article. 
Cases can, however, be imagined in which a so-called 
^^separate” is actual publication and in which the 
journal article is the reprint. But the interpretation 
lies near, that republication in a journal is for the pur- 
pose of making the article reasonably available to the 
profession — and if this mterpretation be correct, the 
conclusion seems justified that by republieation the 
author automatically admits that his article was not 
reasonably available to the profession through his pre- 
prints, ergo that the preprints were not zoological 
publication. 

It may be frankly admitted that there are view- 
points, pro and con, ad infinitum, other than those I 
have presented. For instance, if an author in Wash- 
ington deposits a copy of a preprint in the Congres- 
sional Library, this document is available (after delay 
for cataloguing and other necessary “red tape”) to all 
zoologists in and near Washington, and it is also avail- 
able to any zoologist in South Africa who will buy a 
steamer ticket to an American port and a railroad 
ticket from there to Washington, But is this reason- 
able availability from the viewpoint of the zoological 
public? If this be acknowledged as “playing the 
game” fairly with the profession — b. point I am so 
narrow-minded as not to support — ^then it is logical to 


accept as publication the deposit (in a public library) 
of a single copy of typewritten or photostatic manu- 
script, or of duplicate proof (either galley or page) 
as a preprint, months before the journal appears. 
This is surely a practical reductio ad ahsurdum, how- 
ever theoretically correct it may be. 

In connection with the general subject of “sepa- 
rata,” may I invite attention to the enormous amount 
of waste to the profession, in time and energy, due to 
that invention (by some “printer's devil”) known as 
“repaging” of reprints. Just why it is that publishers 
continue this vicious system which causes so much 
trouble and expense, I can not understand — ^but I am 
not a printer, therefore I do not look through the 
“book-maker’s” spectacles. My view may be narrow 
and due to gross ignorance, but I labor under the im- 
pression that any factor (such as repaging, double- 
paging, etc.) which decreases the practical value of a 
document to the user can best be discontinued. 

(U) Are sales catalogues zoological puhlicationf 
Think of the amount of printer’s ink used in discuss- 
ing this subject ! From my viewpoint (right or wrong 
as it may be considered), sales catalogues are of two 
distinct sorts : 

(a) Most sales catalogues (example, the noted 
Brookes,*' 1828, catalogue) are intended as ephemeral 
documents addressed to an exceedingly limited audi- 
ence; they are not on sale; and they are not docu- 
ments intended as permanent records; therefore they 
are not zoological publication. 

(b) In very exceptional cases (example, the first 
edition, 1798, of the Museum boltenianum) the sales 
catalogue appears to be utilized for the issuance and 
recording of scientific data. If placed on sale, it can 
be reasonably interpreted as zoological publication; if 
distributed gratis during the period when the exchange 
distribution of university theses reasonably met the 
demands of the profession, it can be reasonably inter- 
preted as publication. But assuredly, if the Museum 
boltenianum were issued in 1927 (instead of 1798) 
and not placed on sale, it would not come within my 
conception of publication — even if it were sent to 
every conchologist in the world. In other words, a 
document like the Museum boltenianum seems to me 
essentially on the same status as a university thesis — 
publication in the period prior to 1800, but not in 
1927. No sharp line can be drawn at a given date 
between 1799 and 1927; some cases must of necessity 
be decided more or less arbitrarily by a specially ap- 
pointed jury. Let the jury agree or differ with me, I 
am prepared to accept the jury verdict, for I am a 

5 Brookes, 1828, Cat. Anat. and Zool. Mus. of Joshua 
Brookes, London, “sl sales catalogue’’ (' 'Eighth days 
sale, Wed., July 23, 1828, at twelve o’clock”). 
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firm believer in the legal maxim: Interest rei pub- 
licae ut sit finis litium ’’ — “it concerns the common- 
wealth {publicus zoologi&us) that there be a limit to 
litigation [controversy]. Courts at law settle contro- 
versies about as frequently as they dispense justice, 
and some administrative decisions on cases of nomen- 
clature and of publication axe of necessity on this 
same general basis. Some court decisions are made on 
a very narrow margin which is subject to debate, and 
the same will always hold true in nomenclature and 
publication — ^but the important point is to obtain a 
decision and then accept it — ^in other words, “to play 
the game^^ with the profession. 

(12) Are society programs publication? In an- 
swer to this question, I must use a witness’s privilege 
in court, “Yes and no, and I will explain my answer.” 

The program of this meeting is free, to everybody 
here, but it is not potentially and reasonably available 
to John Doe, protozoologist in Australia. Therefore, 
this sheet is not to be accepted as publication even 
were it to contain detailed abstracts of the papers pre- 
sented. 

But the moment this program is placed on perma- 
nent record in an annual volume offered for sale or in 
a journal, accepted as proper medium for publication, 
it becomes publication, and a new name thus printed 
would take date, ceteris paribus, as of the date of said 
journal — ^but not as of the date of this meeting. 

Definition: On basis of the discussion thus far, but 
without expecting general agreement with me, I would 
define zoological publication theoretically as: The 
mamfolding of a dated zoological document which is 
intended as permanent record and which is made po- 
tentially and reasonably available to the populus zool- 
ogicus as of the decade of issue. 

The theoretical vs, the practical: While it is not 
difficult to point out certain theoretical factors in an- 
swer to the question assigned to me for discussion, the 
practical side of enforcing these factors is an entirely 
different question. . Two very important principles in 
particular are to be considered, namely: 

First: The basic question must always be consid- 
ered, “How much does it cost? In other words, a 
practical application of theoretical ideals depends 
largely upon available funds. Economic conditions 
can not be escaped, and with the increased cost of 
printing the problem of finding prompt outlet for 
manuscript becomes increasingly more difficult. In 
absence of sufficient endowment and of adequate com- 
mercial returns to publishers, it is not unnatural that 
authors have followed directions of lesser resistance 
and have issued manuscripts under standards of mani- 
folding which are not always ideal. If they did not 
know better, the fault is not theirs but that of their 
teachers j if they did know better, but did the best they 


could under the circumstances, should we not endeavor 
to improve the circumstances rather than blame the 
authors? Why should not scientific journals be en- 
dowed, as well as university chairs, as permanent me- 
morials to persons? If any of you wish to establish a 
memorial of this kind to your parents or to a son or 
daughter, I feel quite confident that I can mention at 
least two worth-while serials which would welcome an 
endowment — and both of them need it very seriously. 

Second: A rule, regulation or standard, voluntary 
as to adoption, is of practical value in so far as it has 
the approval of the populus. In this connection at- 
tention may be invited to the fact that the zoological 
profession is composed of specialists, therefore of in- 
dividualists, who have an inherited idea that science 
must be free and untrammeled and who are occasion- 
ally somewhat inclined (I speak from personal experi- 
ence in nomenclature) to resent decisions which are 
not in harmony with their own personal views. With 
all due respect I would good-naturedly invite attention 
to the fact that the words “freedom” and “disregard 
of propriety” are not synonyms. 

The profession is not prepared to bow to the views 
of any one person, but I am persuaded that much 
good could be accomplished gradually if the Inter- 
national Zoological Congress would appoint a special 
“Commission on Principles and Practices of Publica- 
tion” and assign to it the duty of studying this 
problem from the viewpoints of theory as well as 
from the practical economics existing in various coun- 
tries, to determine in how far standards can be inter- 
nationalized and in how far it would be feasible to 
reduce the present widespread waste (of publication 
space and subscription funds) by concentrating the 
present much-duplicated reviews into fewer journals, 
thereby releasing more much desired space for ori^al 
contributions. 

Such a commission could classify the current zoo- 
logical publications in various groups, on a percent- 
age basis or, let us say, as 

Class A : Publications printed in or with summaries 
in certain languages, placed on sale, with a minimum 
edition of n copies, and with a free list of r copies at 
least a? of which are sent abroad. 

Class B: Publications placed on sale, printed in or 
with summaries in certain languages, with a minimu m 
edition of n copies, but with no free list. 

Class C: Publications printed in languages not 
ordinarily understood and with no summary in more 
generally understood languages. 

Class D: Publications with editions composed of 
less than n copies. 

Various combinations of important characters could 
be made and publishers would sooner or later endeavor 
to bring iheir works into the higher grad^ as defined 
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by tbe comiaission, while two or more periodicals 
would probably unite, in many cases, in order to im- 
prove their standards, and some of the struggling 
serials would probably die a natural death more 
promptly than occurs at present. 

Further, the commission could hand down opinions 
in respect to cases in doubt as to whether a given docu- 
ment is or is not to be accepted as published. 

Self -understood, it would take time to obtain prac- 
tical results. Civilization was not made in a day, 
and important reforms are developed by evolution 
rather than by revolution. A campaign of education 
by the commission would, however, work up a general 
sentiment in the profession in favor of the view that 
for the good of science publications should line up to 
certain prescribed standards of "playing the game*' 
with the profession. 

I have sufficient faith in the zoological profession 
to feel that a systematic campaign of education by an 
international commission, authorized by the congress 
and carefully selected as respects its personnel, would 
accomplish more good in standardizing the sine qua 
non of zoological publications than will any amount 
of individual essays or debate dealing with this sub- 
ject which, year by year, is becoming a more compli- 
cated, more serious and more practical subject. 

C. W. Sthjbs 

XT. S. PuBMC Health Service 


THE SEVENTH CRUISE OF THE NON- 
MAGNETIC YACHT “CARNEGIE” 

The non-magnetic yacht Carnegie, of the Depart- 
ment of Terrestrial Magnetism of the Carnegie In- 
stitution of Washington, resumed on May 1, from 
Washington, D. C., the magnetic and electric survey 
of the oceans. Thus the plans visioned in 1904 under 
the enthusiastic and energetic directorship of Dr. 
Louis A. Bauer for the world-wide magnetic and 
electric survey will be further realized and the results 
already obtained will be greatly enhanced. This work 
was begun during 1005 to 1908 on the chartered brig- 
antine Galilee in the then magnetically unexplored 
Pacific under the command, respectively, of J. P. 
Pratt for the first cruise and of W. J. Peters for the 
second and third cruises. With the completion of the 
specially designed yacht Carnegie in 1909 the survey 
was continued with greater efficiency, because of non- 
magnetie construction of the vessel and of the steady 
evolution of suitable instruments and observational 
methods, in all oceans during 1909 to 1921 under the 
command, respectively, of W. J. Peters for cruises I 
and II, of J. P. Ault for cruises m, IT and TI, 
and of H. M. W. Edmonds for cruise Y. 
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Cruise YII of the Carnegie, to continue for three 
years during 1928 to 1931, will cover all oceans and 
will add 110,000 miles to the total of 290,000 miles 
already traversed by the vessel's first six cruises. Be- 
sides continued magnetic and atmospheric-electric iu- 
vestigations as heretofore with improved apparatus, 
determinations of natural marine electric-currents will 
be attempted as well as an extensive schedule in phys- 
ical and biological oceanography. 

The proposed increase ia program is made possible 
through the addition of two to the scientific personnel 
which will total eight men. These and their special 
fields of activity are : Captain J. P. Ault, commander 
and chief of scientific staff; Wilfred C. Parkinson, 
senior scientific officer, atmospheric electricity and 
photography; Oscar W. Torreson, navigator and ex- 
ecutive officer, magnetism, navigation and meteorol- 
ogy; P. M. Soule, observer and electrical expert, mag- 
netism and physical oceanography; H. R. Seiwell, 
chemist and biologist, oceanography; J. H. Paul, sur- 
geon and observer, medical work, meteorology and 
oceanography; W. E. Scott, observer, navigation and 
commissary; Lawrence A. Jones, radio operator and 
observer, radio investigation and communication. 
The sailing staff will consist of 17 men, making the 
total number of men on board 25 ; of the sailing staff, 
A. Erickson, first watch officer, C. E. Leyer, engineer 
and F. Lyngdorf, steward, occupied similar positions 
during the entire two years of the Carnegie^s last 
cruise. 

The necessary reconditioning of the vessel was com- 
pleted last summer at Hoboken, New Jersey. The 
proposed program requires a great amount of instru- 
mental equipment. Many improvements have been 
made by the department’s shop in the magnetic and 
atmospheric-electric apparatus used on cruise YI; 
chief among these are the arrangements for electro- 
magnetic determinations of magnetic inclination and 
intensity and for photographic registration of atmos- 
pheric potential-gradient. The oceanographic equip- 
ment includes an improved type of Wenner's elec- 
trical salinity apparatus made in the department's 
shop, Richter and Wiese thermometers and water- 
hottles, Nansen water-bottles, special non-magnetic 
winch with 6,000-foot and 20,000-foot aluminum- 
bronze cables for depth-work, sonic depth-finder 
loaned by the United States Navy Department, chem- 
ical and biological apparatus, silk meter and half- 
meter plankton-nets, various types of bottom-samp- 
lers and necessary appurtenances. The meteorolog- 
ical instruments are in general of the recording type 
and a special program of observation and control has 
been arranged. At Plymouth and at Hamburg addi- 
tional recording wet- and dry-bulb thermograph and 
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wet- and dry-bulb resistance-thermometer equipment 
with recording galvanometer for three stations at 
masthead, cross-tree and meteorological screen are to 
be installed. 

The first leg of the cruise will be to Plymouth, 
England, where the vessel will arrive about the end 
of May. After a call at Hamburg the next ports of 
call will be at Iceland, at Barbados and at the Canal 
Zone (about the end of October, 1928). The balance 
of the cruise will cover the North Pacific, South 
Pacific, South Atlantic, Indian and North Atlantic 
oceans, and is planned to include ports of eaU at 
Easter Island, Callao, Papeete, Apia, Guam, Yoko- 
hama, San Francisco, Honolulu, Apia, Lyttelton, 
South Georgia, St. Helena, Cape Town, Colombo, St. 
Paul, Fremantle, Lyttelton, Hapa Island, Buenos 
Aires, St. Helena, Ponta Delgada, Madeira and 
Washington, D. C. (about September, 1931). . 

The preparations for this cruise have had generous 
cooperation and expert advice on all sides from inter- 
ested governmental and private organizations and in- 
dividuals both in America and Europe, who have also 
either loaned or presented much of the special oceano- 
graphic equipment and many books for the reference- 
library on board. Among these the Carnegie Institu- 
tion of Washington is indebted to the following : 
United State Navy Department, including particu- 
larly its Hydrographic Office, Naval Research Lab- 
oratory, Signal Corps and Air Corps of the War 
Department, Coast Guard, National Museum, Bureau 
of Fisheries, Weather Bureau and Coast and Geo- 
detic Survey j Scripps Institution of Oceanography 
of the University of California; Museum of Compara- 
tive Zoology of Harvard University; School of Geog- 
raphy of Clark University; American Radio Relay 
League; Geophysical Institute, Bergen, Norway; Ma- 
rine Biological Association of the United Kingdom, 
Plymouth, England; German Atlantic Expedition of 
the Meteor, Institut fiir Meereskunde, Berlin, Ger- 
many; British Admiralty, London; Carlsberg Labora- 
torium, Bureau International pour Texploration de la 
Mer, and Laboratoire Hydrographique, Copenhagen, 
Denmark, and many others. Dr. H. U. Sverdrup, of 
the Geophysical Institute at Bergen, Norway, research 
associate of the Carnegie Institution of Washington, 
is consulting oceanographer and physicist. 

J. A. Flemih-g 

Department op Terrestrial Magnetism, 

Carnegie Institution op Washington 


HARRIS HAWTHORNE WILDER 

Dr. H. H. Wilder, professor of zoology in Smith 
College since 1892, died suddenly in Northampton, 
Monday afternoon, February 27, 1928. 


Dr. Wilder was bom in Bangor, Maine, April 7, 
1864, the son and only child of Solon Wilder, a 
musical director, and Sarah Smith Wilder, the 
daughter of a physician. In 1886 he graduated from 
Amherst College with the degree of A.B. He took 
the classical course in college, and the thorough 
grounding he received in Latin and Greek had an 
important influence upon his development as a 
scholar; the literary character of his scientific writings 
was throughout his life essentially scholarly. John 
M. Tyler was the professor of zoology at that time 
in Amherst, and his teaching and example were other 
powerful factors in the moulding of WildePs tastes 
and habits of mind, in that they served to strengthen 
and develop a love for the natural sciences which had 
shown itself in him while still a young child and 
throughout his boyhood. After graduation he taught 
biology in one of the Chicago high schools for three 
years, and then, the impulse to make a special study 
of zoology and especially anatomy having become too 
strong to be longer resisted, he went abroad to pursue 
these subjects under Wiedersheim in the University 
of Freiburg. It was the beneficent influence of John 
Tyler, who had himself studied in Germany, which 
again became active in his interest and guided Wilder 
to Wiedersheim^s laboratory. 

His two-years^ study-period with Wiedersheim and 
Weismann in Freiburg made a professional zoologist 
of Wilder, and gave him the technical and intellectual 
foundation and background of all his later work. He 
took the degree of Ph.D., summa cum laude, there in 
1891. A mark of the breadth of his intellectual inter- 
ests was the choice of medieval English as one of the 
minor subjects of his examination. 

It was in Freiburg that Wilder's attention was first 
directed to anatomical studies in the Amphibia. This 
field of research was Wiedersheim's own special in- 
terest,. in which he had first made his reputation as 
a comparative anatomist, and with his accustomed 
generosity towards his pupils he gave Wilder valuable 
material from his private collections for special study, 
while the latter was still a student under him. 

The results of these researches were published in 
the ZoologiscJie Jahrhudher in Wilder's first two 
papers, ^Die Nasengegend von Menopoma," etc., and 
'^A Contribution to the Anatomy of Siren laeertma." 
The rHII with which he executed delicate dissections, 
his insight and often intuition in the interpretation 
of obscure anatomical structures, and the rare artistic 
talent shown in his drawings were all in evidence in 
these early productions. His interest in amphibian 
anatomy, thus auspiciously aroused, continued 
throughout his lifetime ; his numerous eontnbutioiis 
in this field of research and those of his colie^ues 
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and pupils have been of great importance and have 
made his laboratory in Smith College known through- 
out the world as one of the most important centers 
of amphibian studies. 

On his return to America in 1891 Wilder taught 
again for a year in Chicago, and then, through the 
influence of John Tyler, was appointed professor of 
zoology in Smith College. 

The following year, in 1893, Wilder caused a genu- 
ine sensation among zoologists by the publication in 
the Anatomischer Anzeiger of ^^Lunglose Salaman- 
driden,” in which he shows that in one family of com- 
mon salamanders both lungs and gills are entirely 
wanting in the adult animal. This important and 
very surprising fact had not been observed or sus- 
pected up to that time, although these animals had 
been studied by numerous investigators both in Amer- 
ica and Europe. The outstanding student of Amphi- 
bia in America at that time was the veteran com- 
parative anatomist, Edward Drinker Cope, who, when 
shown Wilder^s paper, scoffed at it, saying he had 
been dissecting salamanders most of Ms life and had 
always found lungs in them. He was mistaken, how- 
ever, as to the large family of the Plethodontidae, 
wMch have none. 

About 1897 Wilder began to interest Mmself in the 
epidermic markings on the palms and soles of pri- 
mates and especially the friction ridges of the human 
hand and foot. This development was quite in line 
with his general interest in human anatomy, which 
had been active in him from a very early period. In 
fact, while still a high-school teacher in CMcago he 
had done human dissecting on the side, and during 
Ms first year in Freiburg he had joined the medical 
students in their anatomy courses and made a com- 
plete dissection of the human subject. His studies 
of palms and soles broadened and developed as time 
went on, and Ms numerous contributions to the sub- 
ject, together with those of his colleagues and pupils, 
and especially his wife, have been of fundamental 
importance in tMs field of research. 

The comparison of the palms and soles of the two 
members of pairs of human twins led Wilder into the 
field of teratology, and in 1904 and 1908, respectively, 
there appeared in the Journal of Anatomy Ms impor- 
tant papers, ^^Duplicate Twins and Double Monsters” 
and ^^The Morphology of Cosmobia.” Similar stud- 
ies, as well as Ms interest in human anatomy, also 
took Mm into the field of physical anthropology, 
wMch he cultivated during his latter years. In 1920 
he published the fi]^t American text-book on the 
subject, ‘'A Manual of Anthropology.” 

Wnder^s grasp of the details of both human and 
comparative anatomy as well as of anthropology,, the 
phiiosopMc east of his mind and the originality of 


Ms genius, and also the command of a facile Engli^ 
style have been productive of several treatises of 
importance: ^^The History of the Human Body,” 
1910 and 1923; ^Tersonal Identification” (with B. 
Wentworth), 1918; "Man's Prehistoric Past,” 1923; 
and "The Pedigree of the Human Eace,” 1926. 

Of these books the first and last named are perhaps 
the most important. They are both outstanding 
works of pronounced originality, wMch will long be 
standard authorities on the matters of wMeh they 
treat. The "History of the Human Body” is a com- 
parative anatomy of man, written especially for 
medical students but also for an educated laity. It 
is a pMlosophy of human structure, and is distin- 
guished in so eminent a degree by adequacy and 
breadth of treatment, by clearness of exposition and 
by facility of expression that it has become a classic 
in its field. And "The Pedigree of the Human Race” 
is probably a work of equal merit, although it is of 
too recent publication to have had its appeal to an 
interested public fully tested. 

Wilder's publications comprise seven published 
books and some thirty-nine papers which have ap- 
peared in scientific journals. He was a member of 
the following scientific societies: American Society 
of Naturalists, American Society of Zoologists, Bos- 
ton Society of Natural History, Association of 
American Anatomists, American Anthropological As- 
sociation, International Association for Identification, 
American Academy of Arts and Sciences, Societe des 
Sciences, Agriculture et Arts du Bas-Ehin, and the 
Galton Society. 

On July 26, 1906, Wilder took the most important 
step in Ms career when he married Inez WMpple, 
who had been for several years an instructor in Ms 
department. The partnersMp thus formed was an 
ideal one from every point of view. Mrs. Wilder, 
who was also, and still is, a productive zoologist, had 
similar scientific proclivities to his own and carried 
on her researches in similar fields; consequently, 
although she and her husband conducted their scien- 
tific activities independently of each other and 
worked on different problems, they could give each 
other mutually the assistance and support which their 
closely related interests made possible. 

In other and still more important ways also was 
Wilder's marriage fortunate ; it ensured to him a con- 
genial and happy home life, and enabled him to 
indulge Ms love of society and of familiar social in- 
tercourse with Ms friends and pupils. It also pro- 
vided Mm with a companion for Ms travels. Both 
he and Ms wife were very fond of travel, and they 
made many trips together to distant countries. Less 
than a year ago they returned from a trip around 
the world wMch had occupied the greater part of a 
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year. With Wilder, however, travel was not primar- 
ily a matter of sightseeing; he always felt that the 
most interesting and profitable aspect of it was the 
experience of meeting and knowing congenial people 
of other nationalities and races, and learning their 
point of view by actually living so far as possible, 
if only for a brief time, in their environment and 
manner. Thus he made numerous interesting con- 
tacts and warm friendships with scientific men and 
others in many parts of the world. As shown by the 
general tenor of the ^Tedigree of the Human Eace’^ 
he had developed a profound appreciation of the 
common humanity of all races and a belief in similar 
potentialities of all for intellectual and spiritual 
achievement. 

The general public knows a scientific man by Ms 
published works and by Ms acMevements in Ms 
chosen field of research, and H. H. Wilder will be 
long remembered. His family and friends, however, 
will think rather of other things when they look back 
on their association with him. They will remember 
the sweetness of his disposition, Ms modesty and 
gentleness, Ms gaiety and love of fun, the brightness 
of Ms wit and the brilliancy of Ms talk and Ms sett- 
eftacement when rewards and honors were being dis- 
tributed. The many generations of Smith College 
students who sat under Ms teaching will recall the 
enthusiasm for Ms courses which he inspired in them, 
Ms vital concern for their welfare and progress and 
especially his hospitable home, where he loved to 
entertain and amuse them. 

H. S. Pratt 

HAVERrORD OOULEGB 


SCIENTIFIC EVENTS 

THE SECRETARIES’ CONFERENCE OF THE 
AMERICAN ASSOCIATION AND 
AFFILIATED SOCIETIES 

At the second Toronto meeting of the American 
Association for the Advancement of Science, in De- 
cember, 1921, was inaugurated a conference of, the 
secretaries of sections and societies, together with 
members of the executive committee and some of the 
officers. A similar conference has been held in con- 
nection with each subsequent meeting of the associa- 
tion. Recently tMs conference has become organized 
as a standing committee of the association under the 
direction of the secretaries of sections and societies. 
Under the new plan the organization is permanent 
and is to be known as the Secretaries’ Conference. It 
is planned that there shall be one or more sessions of 
the conference at each annual meeting and that the 
work of the conference will be carried on by corre- 
spondence in the interim. 


The secretaries of the sections and societies are 
directly concerned with the details of arranging pro- 
grams, rooms and the like, and they should be fa- 
miliar with the needs of their own science groups. 
Efforts will be made by correspondence to determine 
some of the problems and questions wMch need study, 
and these will be made the topics for discussion at 
future sessions. It is expected that each secretary 
of a section or of a society will indicate modifications 
that seem desirable to make Ms sessions more success- 
ful, and that he will suggest possible changes that 
promise to lead to more satisfactory arrangements 
and procedure in general. There are numerous de- 
tails wMeh must be taken up anew each year by the 
local committees for the annual meeting and the com- 
bined experiences of the secretaries should be very 
valuable to the local committees as well as to the 
Washington office of the association. There might 
well be worked out by the secretaries’ conference a 
series of directions to guide future committees in their 
work on arrangements for the meetings. 

Some of the questions recently discussed in sessions 
of the secretaries’ conference will give an idea of the 
problems wMeh are still more or less unsolved. How 
may the scientific men themselves become better ac- 
quainted with the problems and work in other fields 
than their own? Will joint sessions or general 
papers on border-line questions be helpful? How 
may the interrelationships of different fields be pre- 
sented to the general public so as to stimulate interest 
and support? How may room assignments be made 
to bring together related groups? How may the 
methods be improved for handling railway certificates, 
and facilitating the getting of return railway tickets 
and Pullman accommodations? What can be done to 
improve the procedure followed in making the award 
of the annual American Association prize? Can 
plans be worked out to develop the scientific side of 
the annual exMbition? Is there any way to reduce 
the great complexities that are more or less inherent 
in meetings of so many societies and groups? 

It is hoped that some of these, or similar questions, 
may be arranged for study, report and discussion at 
the next session of the secretaries’ conference in Hew 
York City next winter. The members of the confer- 
ence will cooperate in this, and will welcome sugges- 
tions from others. The secretaries’ conference might 
well become a sort of clearing-house for the consider- 
ation of the problems and questions arising in con- 
nection with the annual meetings of our seientifie 
societies. Notes and suggesrions may be addressed to 
the conference secretary. George T. Hargitt, 

Secretary af the Secretaries^ Conference 

Lyman Syracuse UNivERSiTy, 

Syracuse, Hew York 
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ANNUAL MEETING OF SCIENCE SERVICE 

Db. William E. Ritter was elected honorary presi- 
dent of Science Service at the annual meeting of the 
board of trastees of that organization held in Wash- 
ington on April 26. This honor was conferred upon 
the occasion of Dr. Ritter^s retirement this year as 
president and trustee of the organization for the 
formation of which he was largely responsible. 

Science Service is the institution for the populariza- 
tion of science organized under the auspices of the 
National Academy of Sciences, the National Research 
Council and the American Association for the Ad- 
vancement of Science. The idea of the institution 
arose from the intellectual partnership of Dr, Ritter, 
formerly director of the Scripps Institution for Bio- 
logical Research, with the late E. W. Scripps, news- 
paper proprietor, who furnished sufficient endowment 
to assure the institution’s jSnancial and intellectual 
freedom- 

Dr. J. McKeen CatteH, editor of Science and psy- 
chologist, was ^ected president succeeding Dr. Ritter. 
Dr. Yemon Kello^ was reelected vice-president and 
chairman of the executive committee and H. L. Smith- 
ton, treasurer; Dr. David White and Marlen E. Pew, 
members of the executive committee, and Watson 
Davis, secretary. 

Two new members of the board of trustees were 
elected at this meeting: H. L. Smithton, of Cincinnati, 
Ohio, as a representative of the E. W. Scripps estate, 
and Dr. Harrison E. Howe, editor of Industrial and 
Engineering Chemistry ^ Washington, D. C., as a rep- 
resentative of the National Research Council. 

Annual reports presented by Dr. Edwin E. Slosson, 
director, and Watson Davis, managing editor, re- 
vealed that the past year has been one of progress for 
the institution. Its S 3 mdicate services are now used 
by some two hundred publications. The daily news 
report of Science Service reaches nearly a hundred 
daily newspapers and other publications. One fifth 
of the total daily circulation of the American press 
is reached by Science Service features. A substan- 
tial growth of the Science News-Letter^ Science 
Service’s weeMy magazine, both in prestige and 
financially, was reported. 

During the past year Science Service’s service to 
newspapers has been extended to all of the twenty- 
six Scripps-Howard newspapers and arrangements 
have also been made to supply this important group 
of newspapers with a daily telegraphic news service. 
This service and other features have been extended 
to many other newspapers. Other activiiies of Science 
Service, such as the providing of magazines with 
periodical articles, the offering of lectures, the editing 
nf hooks for prominent publishers and the establish- 


ment of collections of scientific photographs and in- 
formation, have been extended in scope. 

One of the matters given serious consideration at 
the annual meeting was cooperation with the Social 
Science Research Council in expanding the activities 
of the mstitution into the field of the social sciences. 
Plans and prospects for a Science Service Building 
are also receiving the attention of the trustees and 
officers of the institution. 

The board of trustees as elected at the annual meet- 
ing is as follows: Representing the American Asso- 
ciation for the Advancement of Science, J. McKeen 
CatteU (president) editor of Science, Garrison, 
N. Y.; D. T. MacDongal, director of the Desert Lab- 
oratory, Tucson, Ariz.; M. I. Pupin, professor of 
electromechanics in Columbia University, New York 
City. Representing the National Academy of Sci- 
ences, John C. Merriam, president of the Carnegie 
Institution of Washington; R. A. Millikan, director 
of the Norman Bridge laboratory of physics, Cali- 
fornia Institute of Technology; Dr. David White, 
senior geologist, U. S. Geological Survey. Repre- 
senting National Research Council, Yemon Kellogg 
(vice-president and chairman of executive commit- 
tee), permanent secretary, National Research Coun- 
cil, Washington, D. C.; C. G. Abbot, secretary of the 
Smithsonian Institution, Washington, D. C.; Harri- 
son E. Howe, editor of Industrial and Engineering 
Chemistry, Representing journalistic profession, 
John H. Finley, associate editor, New York Times; 
Mark Sullivan, writer, Washington, D. C.; Marlen 
E. Pew, editor of Editor and Publisher ^ New York 
City. Representing E. W. Scripps estate, Harry 
L. Smithton (treasurer), Cincinnati, Ohio; Robert 
P. Scripps, Scripps-Howard newspapers, West 
Chester, Ohio; Thomas L. Sidlo, Cleveland, Ohio. 

Watson Davis, 
Secretary 

REPORT OP THE HENRY DRAPER COM- 
MITTEE OF THE NATIONAL ACADEMY 
OF SCIENCES 

The Henry Draper Committee respectfully recom- 
mended to the council of the academy that the Draper 
Gold Medal for the year 1928 be awarded to William 
Hammond Wright, astronomer in the Lick Observa- 
tory, University of California, for the reasons here 
expressed : 

Coming to the Lick Observatory in 1897, Mr. Wright 
at first participated in the program of radial velocity 
measurements which had been initiated by Dr. W. W. 
Campbell. To his ability as an engineer are due several 
improvements in the mounting and adjustment of the 
spectrograph that added greatly to its efficiency as a 
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measuring instrument of precision. These features have 
been adopted in the design of practically all later spectro- 
graphs used in stellar radial velocity determinations. 

Assigned to the duty of initiating the work of the 
Chile station of the Lick Observatory, he went to Santiago 
early in the year 1903 and within six months of the day 
of lauding at Valparaiso, selected and secured the site for 
the observatory, erected the dome and telescope and began 
the actual work of securing spectrograms of the southern 
stars. He conducted the work of this station for nearly 
three years with distinguished success. 

Returning to Mount Hamilton in 1906, he devoted the 
years to 1924 chiefly to spectrographic studies of the 
nebulae and of the novae. The former led, among other 
results, to the accurate measurement of the wave-lengths 
of the nebular lines, including some not previously re- 
ported; to the detection of the presence in the gaseous 
nebulae of the continuous emission of hydrogen, beginning 
abruptly at the end of the Balmer series, and extending 
into the ultra-violet; to the recognition of the remarkable 
variety of forms corresponding to the different nebular 
lines in the planetary nebulae; to the discovery that the 
nuclei of the planetary nebulae give a continuous spectrum 
strong in ultra-violet light, indicating that they are at a 
very high temperature, and to the conclusion that the 
nuclei of such nebulae are to be classed with the 0-type 
stars. Some of these results were important factors in 
Bowen’s recent brilliant work on the nature of nebulium. 

Wright’s studies of the novae can not be summarized 
briefly; it must suffice to say that they are more compre- 
hensive and penetrating than those of any other investi- 
gator, covering in several cases the entire range of the 
spectrum and the entire known history of the star. 

Since 1924 Mr. Wright has devoted his time largely 
to the photographic study of planetary detail, as revealed 
by plates sensitive to light of different colors, from the 
ultra-violet to the infra-red. This work is unquestionably 
the most significant and promising advance that has been 
made in the study of the planets in recent years, and has 
already resulted in important contributions to our knowl- 
edge of conditions on Mars and Jupiter. 

Any one of these researches would in itself entitle Mr. 
Wright to recognition as one of the leading students of 
astrophysics ; taken together they fully justify the award 
now made to Mm. 

ITo grants of Draper funds in support of research 
in the field of astronomical physics have been made in 
the current year. The unexpended balance from the 
income of the Draper Foundation, available for this 
purpose, is $508.63. 

Respectfully submitted, 

W. W. Campbelii, Chairman 

ApkHi 3, 1928 

APPOINTMENTS OP THE CARNEGIE 
INSTITUTION OF WASHINGTON 

Regeot appointments of the Carnegie Insriturion 
of Washington include the following: 


Dr. E. J. Havighurst, assistant professor of chemistry, 
Miami University, Oxford, Ohio, fellow of the Carnegie 
Institution of Washington in the history of science for 
the year heginning September 1, 1928, to enable Dr. 
Havighurst to undertake special studies in cooperation 
with Dr. George Sarton, associate in the history of 
science. 

Dr. Wm. A. Heidel, Wesleyan University, research 
associate of the Carnegie Institution of Washington, for 
the period from July 1, 1928, to December 31, 1931, for 
the purpose of enabling Dr. Heidel to continue his studies 
on a comprehensive and critical history of early Greek 
thought, with special reference to its philosophical and 
scientific aspects. 

Dr. Hubert L. Clark, Museum of Comparative Zoology 
of Harvard University, research associate of the Carnegie 
Institution of Washington, for the purpose of undertaking 
further studies of the eehinoderm fauna of North Aus- 
tralia with a view particularly to interpretation of con- 
tinental connections. 

Dr, Henry E. Crampton, Columbia University, continua- 
tion of appointment as research associate of the Carnegie 
Institution of Washington, for the purpose of undertaking 
further studies of organic differentiation in nature as 
illustrated by land snails belonging to the genus Partula. 
Field studies will be undertaken especially in the Caroline 
and Pelew Islands, and it is hoped that further evidence 
may be obtained which may bear directly upon the prob- 
lem of a pre-Pacific continent. Funds were provided for 
this study by Carnegie Corporation of New Toik. 

Dr. Harald U. Sverdrup, Geophysical Institute, Bergen, 
Norway, research associate of the Carnegie Institution of 
Washington, for cooperation with the department of ter- 
restrial magnetism of the institution in connection with 
development of a program for oceanographic studies 
during the forthcoming cruise of the non-magnetic yacht 
Carnegie. 


SCIENTIFIC NOTES AND NEWS 

Dr. Edgar F. Smith, emeritus professor of chem- 
istry at the University of Pennsylvania and formerly 
provost of tlie university, died on May 3 in the sev- 
enty-fourth year of his age. 

Professor Edmund Beechhr Wilson, of the de- 
partment of zoology at Columbia University, has been 
awarded the gold medal of the Linnean Society of 
London. The presentation will be made in London on 
May 24 at the anniversary meeting of the society. 

Dr. Lebertt H. Bailey and Dr. W. R. WMtney 
were presented with the gold medals of the National 
Institute of Social Sciences on May 3. Dr. John 
Merle Coulter, adviser of the Boyce Thompson Insti- 
tute for Plant Research, presented the medal to Dr* 
Bailey, who formerly was direetor of the Coll^e^ 
of Agiienlture at Corni^ University. It was bestowed 
in recc^nition of **distlngui^€d soeal serviee in 
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solution of Imman and scientific problems relating to 
rural life in America.” The presentation to Dr. 
Whitney was made by General John J. Carty, vice- 
president of the American Telephone and Telegraph 
■Company, in recognition of “distinguished service in 
promoting and leading electrical research, with its 
widespread favorable reaction upon human progress.” 

The gold medal for science of the Society of Arts 
and Sciences of New York has been awarded to 
Thomas A. Edison and will be presented at a dinner 
at the Hotel Astor, New York, on May 24. Mr. 
Walter Russell, president of the society, will preside 
and Dr. E. E. Slosson, of Science Service, will be 
toastmaster. 

At the Washington meeting of the American Asso- 
ciation of Physicians, presentation of the de Roaides 
medal “for distinguished service to the science of 
medicine” to Dr. Chevalier Jackson, noted laryngolo- 
gist of Philadelphia, was made on behalf of the 
Laiyngologieal Society by Dr. Herbert S. Birkett, of 
Montreal. The association also conferred the George 
M. Kober medal on Dr. Victor C. Vaughan, of the 
University of Michigan. 

P. H. Roystee, associate chemical engineer, fer-^ 
tilizer and fixed nitrogen investigations, U. S. Depart- 
ment of Agriculture, has been given the 1928 Johnson 
award, made by the American Institute of Mining 
and Metallurgical Engineers to “some promising engi- 
neer, not over forty years of age, because of meri- 
torious research, invention or contribution to the pro- 
fessional literature of iron and steel along the lines of 
blast-furnace process.” 

Db. E. F. Abmsteong, managing director of the 
British Dyestuffs Corporation, Ltd., has been elected 
a member of the Athenaeum Club for distinguished 
eminence in science. 

At the annual dinner of the British Society of 
Dyers and Colorists, held in Manchester on March 23, 
the Perkin medal was presented to Dr. R. E. Schmidt, 
of Elberfeld, for “his remarkable work on anthra- 
quinone and allied bodies, which has led to the dis- 
covery and commercial production of a whole series of 
fast dyestuffs.” 

De. AJaEXAKdee Behm, professor of physics in the 
University of Kiel, has been awarded the gold medal 
by the Union pour la Seeurite en Aeroplane, Paris. 

Db. Konbau E. Biekhatjo, asastant professor of 
bacteriology at the school of medicine in the Univer- 
sity of Rochester, was recently elected to honorary 
membership in the Norwegian Royal Medical Society 
at (Mo. 


At the meeting of the Royal College of Physicians 
of London, held on April 2, Sir John Rose Bradford, 
FJI.S., was reelected president. 

L. H. Adams, of the Geophysical Laboratory of the 
Carnegie Institution, has been appointed secretary of 
the central petroleum committee of the National Re- 
search Council, which acts as adviser of the American 
Petroleum Institute in expending the funds for fun- 
damental research on petroleum donated by John D. 
Rockefeller and the Universal Oil Products Com- 
pany. 

Db. James J. Dureett, formerly professor of 
public health at the University of Tennessee, is to 
succeed Dr. George W. Hoover in charge of drug 
control in the food, drug and insecticide adminis- 
tration, U. S. Department of Agriculture. 

Louis 0. SoBDAHL, research assistant in physics at 
the University of Wisconsin, has been appointed field 
director of the Smithsonian Institution’s station for 
the study of solar radiation at Mount Brukkaros, 
Africa. 

The department of mathematics at the University 
of California will have as visitors on its faculty for 
the coming summer session Constantine Carath^o- 
dory, professor of mathematics at the University of 
Munich, Germany, and H. B. Phillips, professor of 
mathematics at the Massachusetts Institute of Tech- 
nology. 

Herbert W. Kriegeb, curator of ethnology in the 
U. S. National Museum, has returned from Santo 
Domingo, bringing many specimens from ancient vil- 
lage sites around Samana Bay. 

Hjbnry B. CoLiiiHs, Jr., has left Washington for 
Alaska, where he will cany on archeological and 
ethnological explorations on St. Lawrence Island and 
the coast of Seward Peninsula under the auspices of 
the Snoithsonian Institution. 

Dr. Geerit S. Miller, Jr., curator of the division 
of mammals in the U. S. National Museum, recently 
arrived in Sanchez, Dominican Republic, where he will 
spend the next few months investigating the eaves of 
the region for bones of the extinct fauna of the island. 

Dr. George T. Moore, director of the Missouri 
Botanical Garden, addressed the students of the Amer- 
ican University in Cairo, Egypt, on April 3 on “Some 
of the Activities of the Missouri Botanical Garden.” 

Ok April 21, Dr. Davidson Black, professor of 
anatomy in the Peking Union Medical College, China, 
delivered an address to the Royal Canadian Institute 
on /^an’s Origin from the Standpoint of Zoogeog- 
raphy.” ! 
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A iiEOTUBE before the science seminar of the Agri- 
cultural and Mechanical College of Texas, entitled 
^'Measuring Distances of Stars,” was given on April 
30 by Dr, H. Y. Benedict, president of the University 
of Texas. On May 21 Dr. E. A. Lovett, president of 
Rice Institute, will address the science seminar on 
“Influence of Progress in Pure Science on Human 
Welfare.” 

Dr. Francis G. Benedict, director of the nutrition 
laboratory, lectured on “Basal Metabolism: The Mod- 
em Measure of Vital Activity” at the Carnegie Insti- 
tution of Washington in VTashington, D.C., on April 
18, and at Teachers College, Columbia University, and 
at Wesleyan University, Middletown, Connecticut, on 
April 27. 

Dr. Charles G. Rogers, professor of comparative 
physiology in Oberlin College, delivered a lecture be- 
fore the biological students of DePauw University on 
April 5 on the subject “Physiological Evidences of 
Animal Relationships.” 

Dr. Michael F. Guyer, professor of zoology at the 
University of Wisconsin, addressed the regular 
monthly meeting of the University of Cincinnati sec- 
tion of the Society of the Sigma Xi on April 20, when 
he spoke on “Democracy as a Biological Problem.” 

On April 28, Dr. Chas. N. Gould, director of the 
Oklahoma Geological Survey, delivered an address 
before the North Texas Geological Society at Wichita 
Falls, Texas, on “Geology in Oil Finding.” 

Dr. Charles A. Shull, professor of plant physiol- 
ogy at the University of Chicago, is spending the 
spring quarter at West Virginia University. He is 
engaged in research and writing. On April 23 he ad- 
dressed the botany seminar and on April 27 he deliv- 
ered an address before the Society of Sigma Xi. He 
expects to make during the quarter trips to several 
neighboring institutions, one of these being Pennsyl- 
vania State College, where he will deliver an address 
entitled, “The Foundation of Experimental Plant 
Physiology: The Life and Work of Stephen Hales.” 

Dr. Haven Emerson, professor of public health 
administration at the College of Physicians and Sur- 
geons, Columbia University, gave the Adolph Gehr- 
mnnTi lectures at the college of medicine of the Uni- 
versity of Illinois on April 23, 24 and 25. 

Dr. Irving Langmuir, assistant director of research 
of the General Electric Company, Schenectady, N- Y., 
gave a series of three public lectures on the evenings 
of April 3Q, May 1 and 2, under the auspices of the 
Carnegie Institute of Technology of Pittsburgh. His 
subject was ^^Electxical Discharges in Gases at Low 
Pressures.” This series concluded the program of 


public lectures arranged by the Carnegie Institute of 
Technology for the benefit of residents of the district. 

Dr. George Barger, professor of chemistry in rela- 
tion to medicine in the University of Edinburgh, gave 
the fifth course of the Charles E, Dohme lectureship 
at the Johns Hopkins University on May 7, 8 and 9 
on the general subject of ergot. On May 17 he will 
lecture on “The Chemistry of Hormones” and on May 
18 on “The Chemistry of Thyroxine” at Buffalo, 
under the auspices of the Fenton Foundation and the 
Sigma Xi Club of the University of Buffalo. 

The Cambridge University Press announces for 
early publication a volume of essays and addresses 
by the late William Bateson, F.R.S., edited, with a 
memoir, by Mrs. Bateson. 

On February 14 the governor of the Falkland 
Islands unveiled the memorial over the grave of Sir , 
Ernest Shackleton at Grytviken, South Georgia, 
which had been sent out in a whaling steamer by 
Lady Shackleton. It is a massive piece of sculpture 
in Scotch granite. 

services for the late Dr. Thomas Forsyth 
Hunt, former dean of the College of Agriculture of 
the University of CaJifomia, who died one year ago, 
were held on the university campus on April 22. 
Dean E. D. Merrill, of the college of agriculture, was 
chairman at the exercises and the speakers included 
Chester Rowell, representing the regents of the um- 
versity; Yice-president R. G. Sproul, of the univer- 
sity, for the administration; Dr. H. J. Webber, di- 
rector of the Citrus Experiment Station and former 
dean of the college of agriculture, representing the 
college, and R. E. Barrett, of Pasadena, senior stu- 
dent in agriculture, representing the students. 

Dr. Cyrus C. Adams, of New York, geographer 
and formerly associate editor of the NuTlstifi of the 
American Geographical Society, has died in his sev- 
enty-ninth year. 

Dr. John Smith Dexter, professor of zoology in 
the University of Porto Rico, died on April 19 at the 
age of forty-two years. 

Professor Theodor Curtius, emeritus professor of 
chemistry in the University of Heidelberg, died at 
Heidelberg on February 9 in his seventy-fii*st year. 

The deaths are also announced of Dr. Bernhard 
Wanaeh, profe^r of astronomy at the Geodetic In- 
stitute in Potsdam, and of Dr. Theodore Zincke, pro- 
fessor of chemistry in the University of Marburg. 

The alumni members of Sigma Xi at the Universi^ 
of Alabama met on April 24 and organized U Sigma 
Xi club- The club eleri^ the following ofiicers: Dr. 
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Emmett B. Caimicliael, president; Dr. George 1. 
Adams, vice-president, and Dr. W. P. Ott, secretary 
and treasurer. 

The Society for Experimental Biology and Medi- 
cine, at its annual meeting on April 18, announced 
tlie election of the following general officers of the 
society: President, Stanley R. Benedict j vice-presi- 
dent, Peyton Rous; secretary, A. J. Goldforb; council, 
0. P. Avery, John Auer, W. R. Bloor, Robert Cham- 
bers, Alfred E. Cohn, Irving Hardesty, Alfred F. 
Hess, A. S. Loevenhart, A. B. Luckhardt, William 
Ophuls, W. W, Palmer, 0. H. Plant, F. H. Scott, H. 
D. Senior and Hsien Wu. 

Ar the annual meeting of the Boston Society of 
Natural History, held on May 4, the following officers 
were elected for 1928-29 : President, Charles H. Tay- 
lor; vice-presidents, Nathaniel T. Kidder, Frederic T. 
Lewis, Glover M. Allen; secretary, Francis Harper; 
treasurer, Augustus P. Loring, Jr.; trustees, Thomas 
Barbour, Joseph A. Cushman, Laurence B. Fletcher, 
Frederic H; Kennard, W. Gordon Means and John C. 
Phillips. At the same meeting the annual Walker 
prizes in natural history, which were offered this year 
for the best papers submitted on any subjejct in the 
field of botany, were awarded as follows : a fot prize 
of one hundred dollars to Chandrakant G. Kulkarni, 
of the University of Michigan, for a manuscript en- 
titled ^^Meiosis in the Pollen Mother Cells of Some 
Strains of Oenothera pratincola Bartlett”; a second 
prize of fifty dollars to Miss Lydia B. Walsh, of 
Wellesley College, for a manuscript entitled, '^Micro- 
sporogenesis in Petunia.” 

The committee on scientific research of the American 
Medical Association has recently made a grant of 
$2,000 to Professor A. S. Warthin, of the department 
of pathology, and Professor George R. La Rue, of the 
department of zoology, of the University of Michigan, 
to permit them to continue their studies on the broad 
tapeworm of man, A grant of $500 has been made 
to Dr. K, E. Birkhaug, assistant professor of bac- 
teriology at the University of Rochester, for the study 
in European clinics of bacterial aHergy in rheumatic 
fever patients. 

The thirty-eighth annual meeting of the Nebraska 
Academy of Sciences was held on April 26, 27 and 
28 at Midland College, Fremont, jointly with the 
Nebraska section of the Mathematics Association of 
America. Dr. W. D. Crouse, professor of physics 
at Midland College, is preadent of the academy. 
Chairmen for the sectional meetings were: biology, 
Professor C. J. Shirk, Nebraska Wesleyan; chem- 
istry, Professor A. C. Rice, Grand Island; earth sci- 
ences, Professor E. F. Schramm, University of 


Nebraska; engineering, Professor Jiles W. Haney, 
University of Nebraska; mathematics, Professor W. 
C. Brenke, University of Nebraska; physics, Pro- 
fessor Chalmer N. Patterson, Hastings; social sci- 
ences, Professor C. K, Burkholder, Midland; high 
school teachers, Grant L. Stahly, Hastings High 
School. 

The Utah Academy of Sciences held its twenty- 
first annual meeting at the Hotel Newhouse, Salt Lake 
City, on April 20 and 21, under the presidency of 
R. A, Hart, of the Western Clay Products Associa- 
tion. The program consisted of eight addresses. 
The following officers were elected: Dr. Joseph F. 
Merrill, Salt Lake City, president; Dr. Willard 
Gardner, Logan, Utah, iirst vice-president; Dr. Wal- 
ter D. Bonner, Salt Lake City, second vice-presi- 
dent; Dr. Bert L. Richards, Logan, Utah, councilman; 
Dr. 0. W. Israelson, Logan, councilman; Dr. S. Y. 
Cannon, Provo, councilman; Dr. Vasco M. Tanner, 
Provo, Utah, secretary-treasurer. 

The Tennessee Academy of Science met at the 
University of Tennessee on April 20 for its twenty- 
second meeting. Dr. Walter S. Leathers, of Vander- 
bilt University, presided at the sessions on the first 
day, at which twelve scientific papers were read. A 
dinner was held in the evening at which W. F. Pond, 
state geologist, gave the principal address on '‘Con- 
tributions of Geological Surveys to State Develop- 
ment.” The following two days were spent on a field 
trip to Mt. LeConte, Gatlinburg. 

Uhiveesities in the middle west will be represented 
at the third annual meeting of the Midwestern Psy- 
chological Association at the University of Wisconsin 
on May 11 and 12 at which a series of symposiums, 
informal discussions and addresses will be on the 
program, according to an announcement by Professor 
C. L. Hull, in charge of local arrangements. Speak- 
ers and chairman of discussion groups include Pro- 
fessor M. F. Meyer, University of Missouri; Professor 
J. R. KAntor, University of Indiana; Professor Har- 
vey A. Carr, University of Chicago; Professor A. R. 
Gilliland, Northwestern University, and Professor 
Hull. 

A GEOLOGICAL conference has been called to meet at 
Norman, Oklahoma, on May 19 by R. C. Moore, of 
Kansas, E. H. Sellards, of Texas, and Chas. N. Gould, 
of Oklahoma, to discuss the problem of the Pennsyl- 
vanian of the Great Plains. It is expected that the 
state geologists of Iowa, Nebraska, EAnsas, Missouri, 
Arkansas, Texas and Oklahoma will be present and 
participate in the discussion, also a number of 
paleontologists residing in the region^ as well as rep- 
resentatives of a number of geological societies. 
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De. Howaed a. Kelly, of Baltimore, has presented 
to the herbarium of the University of Michigan his 
mycologieal library to be called the “Louis C. C. 
Krieger Library and Collections.” The library alone 
contains about 100,000 items and nearly all the older 
classical mycologieal literature, brought together dur- 
ing the last ten years. Included are 350 paintings by 
Krxeger, many photographic prints, about 2,000 col- 
lections of fungi and a set of wax models. The col- 
lection will be housed in the herbarium quarter of the 
new museum building at Ann Arbor. 

The late Chandler Robbins, retired merchant and 
one of the founders of the American G-eographical So- 
ciety, has left $30,000 to the society. 

Gifts and pledges of $1,215,810 have been received 
towards the $2,000,000 fund which the Museum of the 
City of New York seeks to raise for building purposes 
by June 1, the date set to qualify for the offer of a 
city-owned plot at Fifth Avenue and 103d Street, 

The American Pharmaceutical Association has 
available a sum amounting to $550 which will be ex- 
pended after October 1 for the encouragement of re- 
search. Investigators desiring financial aid in thdr 
work will communicate before July 1 with H. Y. 
Amy, chairman, A. Ph. A. Research Committee, 115 
West 68th Street, New York City, giving their past 
record and outlining the particular line of work for 
which the grant is desired. 

Professor Henry E. Crampton, of Barnard Col- 
lege, Columbia University, associate of the Carnegie 
Institution of Washington, will leave New York on 
June 1 on an eight months' expedition to the islands 
of the western Pacific Ocean, under the auspices of 
the Carnegie Institution. During eight earlier field- 
journeys he has prosecuted studies on the variation, 
distribution and evolution of certain land organisms 
living in the islands of the South Pacific Gcean, from 
the Society and 'Cook Groups to Samoa and the Mari- 
ana Islands. It is now planned to extend these studies 
to the larger and higher members of the Caroline 
Islands, Palao Islands and Yap, in order to bring the 
western Pacific area into the entire scheme of the re- 
search. Professor Crampton will be assisted in the 
field-work by his son, Mr. Henry E. Crampton, Jr., 
and by Mr, Richard B. Goetze. 

An expedition of Italian scientific men to explore 
the upper reaches of the Amazon River is being 
organized at Padua, with the technical preparation 
of a large group of men. It is intended to study the 
flora and fauna and the lives of the natives. The 
expedition hopes to leave by the end of June. The 
venture is backed by the local press and popular sub- 
scription. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Lafayette College has received from Mr. Fred 
Morgan Kirby, of Wilkes-Barre, the gift of a build- 
ing to house the department of civil rights which is 
expected to east about $200,000. 

Dr. F. D. Fromme, professor of botany and plant 
pathology at the Virginia Polytechnic Institute and 
plant pathologist at the Virginia Agricultural Experi- 
ment Station, has been elected dean of the college of 
agriculture and director of the Agricultural Experi- 
ment Station of West Virginia University. 

J. Burns Real, assistant manager of the research 
department of the Metals Exploration Company, Gol- 
den, Colo., has been appointed professor of mining 
engineering at the Colorado School of Mines, in the 
place of Dean L. S. Grant, who recently r-^igned. 

Dr. Ernest 0. Lawrence, assistant professor of 
physics at Yale University, has been appointed as 
associate professor of physics at the University of 
California. 

New appointments to professorships at Yale Uni- 
versity include Dr. William Arthur LaField, who be- 
comes clinical professor of radiology; Dr. Joseph 
Irving Linde, who is promoted from associate clinical 
professor to clinical professor of pediatrics, and Dr. 
Donald Wallace Porter, who is also promoted from 
associate clinical professor to clinical professor of 
pediatrics. 

Dr. Ronald Mansfield Ferry has been promoted 
to be assistant professor of biochemistry at the Har- 
vard Medical School. Noel Ewart Odell, of the 
Mount Everest expedition, has been appointed lecturer 
on geology in the university. 

Dr. Chester K. Wentworth, formerly of the geol- 
ogy department of the University of Iowa, has been, 
appointed associate professor of geology at Washing-, 
ton University, St. Louis. 

Dr. C. H. Richardson, professor of mathematics at- 
Georgetown- College, Kentucky, has been appointed, 
head of the department of mathematics at Bucknell 
University to take the chair formerly filled by Dr. 
W. C. Bartol, who retires after forty-seven years of- 
teaching service. 

Professor Pascal, of the University of Lille, has: 
been appointed professor of chemistry at the Univer-. 
sity of Paris to take the place of the late Professor- 
Chabrie. 

De. Friedrich Alverdes, proffer of zoology in 
the University of Halle, has been appointed to the^ 
chair of zoology in the University of Maxburg. 
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Bb. Wilhelm Steinhauseh, of the University of 
Prankfort, has been appointed to the chair of physi- 
ology at the University of Greif swald. 

DISCUSSION AND CORRESPONDENCE 

DOES THE AMOUNT OF FOOD CONSUMED 
INFLUENCE THE GROWTH OF AN 
ANIMAL? 

Uoter the above title H, H, Mitchell’- has recently 
published a general criticism of certain types of 
nutrition studies. In the course of his argument he 
refers to several papers from this laboratory (without 
specifically naming the authors) as illustrations of 
what he says appear “to represent an exaggeration 
of the importance of negative experimental results.” 
In this category he places our findings that arginine 
and Idstidine are not interchangeable in metabo- 
lism.^'® His objection to our conclusions appears to 
be due to the fact that the animals which received 
arginine in the absence of histidine ingested less food 
than those which received histidine in the absence of 
arginine. We are convinced that the diminished food 
consumption of the arginine animals was the result 
of the dietary inadequacy. Such evidence as is avail- 
able indicates the correctness of this conception. Six- 
teen years ago F. G. HopMns^ pointed out that when 
a deficiency occurs, the failure in appetite follom 
the failure in growth; which was interpreted by him 
as indicating that the latter is the causal factor, and 
the diminished food consumption merely the result 
of the inhibited synthetic processes. He says, “If 
then a factor or factors essential to growth be misRing 
from, or deficient in, a dietary, the consequent arrest 
of, or diminution in, growth energy may diminish the 
instinctive consumption of food, while the supply of 
such factors may increase consumption as an indirect 
result of a direct effect upon growth,” A RT-milfl T* 
conclusion was reached by Osborne and MendeF in a 
study of the supplementing influence of yeast upon 
artificial diets. They state, “The food consumption 
of the rats on the smaller quantities of yeast was less 
than that of those on the larger quantities, because 
their growth was slower and consequently they needed 
less food; and the change from a small quantity of 

1 Mitchell, H. H., Sgieitgei, 1927, Ixvi (December 16), 
596 . 

zBose^ W. C,, and C5ox, G. L, Biol. Chem., 1924, 
M, 747. 

3 Rose, W. C., and Cox, G. J., Biol. Chem., 1926, 
Ixviii, 217. 

^HopMns, F. G., J. Bhysiol, 1912, xliv, 425, 

5 Osborne, T. B,, and Mendel, L. B., J, Biol. Chem., 
19XT, xm, 149. 


yeast to a larger one was followed by growth with a 
resultant increase in food intake.” 

The above quotations show clearly that the investi- 
gators in question regard the diminished food con- 
sumption of animals on inadequate diets as the result 
of the failure in growth. No one will deny that, 
wuthin certain limits, an animal which mgests a liberal 
amount of an adequate food will increase in weight 
more rapidly than one which consumes a smaller 
quantity, but this fact is not incompatible with the 
mass of evidence which has been accumulated, indicat- 
ing that the ability or inability of an animal to grow 
•upon a given diet exerts a profound influence upon 
food consumption.® Indeed, so generally is this cor- 
relation observed that Osborne and MendeF remarked 
several years ago, “It is a common experience that 
animals living on unsuitable diets tend to reduce their 
food intake.” Evidently, therefore, the conclusions 
in our arginine-histidine experiments were arrived at 
by application of exactly the same principles em- 
ployed by others in proving dietary deficiencies. 

Acceptance of the doctrine that in a young animal 
growth is an indication of dietary adequacy, and fail- 
ure of growth a characteristic having the converse 
significance, is regarded by Mitchell as evidence of 
amazing credulity since it involves, he says, belief 
in “the infallibility of the animal appetite.” The 
writer doubts whether any one believes that appetite is 
infallible. The use by the human subject of various 
materials which do not contribute to nutritive well- 
being is quite sufficient to exclude such a view should 
one be disposed to adopt it. Appetite is a more or 
less imperfect (and therefore not infallible) response 
to a physiological need, but when an added dietary 
component leads to an appetite stimulation the ex- 
planation is to he found, we believe, in the influence 
exerted hy the substance upon the cells themselves. 
In the words of Hopkins,^ “any effect of the adden- 
dum upon appetite must have been secondary to a 
more direct effect upon growth processes.” Thus our 
view places the emphasis upon the cell processes 
rather than upon the imperfect outward manifesta- 
tions, It recognizes the fundamental and irrefutable 
fact that the animal organism is unerringly accurate 
in its syntheses. If a tissue is to be formed at all, 
every component required must be available or ca- 
pable of being manufactured by the cells; otherwise 
the synthesis will not occur. If growth follows the 

6 A few of the many contributions showing this fact, 
and involving both vitamine andi»amino acid deficiencies 
are, Osborne and Mendel, J. Biol. Chem., 1915, xx, 351, 
and 1916, xxv, 1 ; Karr, ibid., 1926, xliv, 255; COwgill, 
Am. Bhysiol, 1921, Ivii, 420 5 and Jackson^ /. Biol. 
Chem., 1927, Ixxiii, 523. 

7 Osborne, T. B., and Mendel, L. B., J. Biol Chem., 
1920-21, xlv, 277. 
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addition of an essential constituent to an inadequate 
4iet, it does so because cell reactions which could not 
proceed in the absence of the added factor are now 
made possible. We believe that as the growth syn- 
theses occur, the demand for raw materials is re- 
flected in a stimulation of the appetite resulting in 
greater food consumption. It is difficult to see why 
such a view is unreasonable, or necessitates great 
gullibility for its acceptance. Furthermore, if food 
intake is not influenced by the adequacy of the ration 
it is a remarkable coincidence that of our histidine- 
and arginine-fed rats not a single one inadvertently 
made the mistake of eating more or less food than 
the other members of its group, 

Mitchell also criticises in a similar fashion several 
papers dealing with the possibility of replacing es- 
sential amino acids (cystine and histidine) with 
synthetic compounds. It is scarcely necessary to de- 
fend these papers, inasmuch as no experimental data 
have been adduced indicating that our findings are 
incorrect. Suffice it to say that we are still of the 
opinion that taurine is ^^totally incapable” of replac- 
ing cystine in the diet for purposes of growth,® nor 
do we know of any reason for abandoning the con- 
clusions expressed in the original publications re- 
garding the availability of synthetic imidazoles.® 

Mitchell cites the work of Lewis and Root^® upon 
the replacement of lysine by nor-leucine as an ex- 
ample of a properly conducted experiment, in which 
the alterations in food consumption inherent in our 
investigations do not occur. If one calculates the 
average daily food consumption of Lewis and Root’s 
rats, as may be done readily from the information 
supplied in the paper, it becomes evident immediately 
that the foods were not consumed in equal amounts. 
On the contrary, as would be expected, the change 
from an inadequate (gliadin) to an adequate 
(gliadin plus lysine) diet was followed invariably by 
an increase in average daily food consumption. Sup- 
plementing gliadin with nor-leucine led to no appreci- 
able change in food intake because both rations were 
equally inadequate for growth. Furthermore, it must 
not be forgotten that gliadin contains some lysine. 
Were it completely devoid of this amino acid, the ad- 
dition of the latter would lead to even greater altera- 
tions in food consumption than those observed. The 
experiments of Lewis and Root are comparable to 
our taurine investigations, in which the basal diet was 
not completely devoid of cystine. The magnitude of 

8 Rose, W. C., and Huddlestun, B. T., J. Biol. Chem., 
1926, hdx, 599. 

8 Cox, Qt. J., and Bose, W. C., J. Biol. Chem., 1926, 
Ixviii, 781. 

10 Lewis, H. B., and Boot, L. E., J. Biot Chem., 1920, 
xliii, 79, 


the changes in food consumption is of the 
order in the two studies. There can be no reasonable 
doubt of the correctness of Lewis and Root’s con- 
clusions regarding the inability of nor-leucine to re- 
place lysine, but the implication of Mitchell that there 
were no alterations in food consumption with the dif- 
ferent types of diets is not in accord with the facts. 

Wm. C. Rose 

Laboratoet of Physiological Chemistry, 

Univeesity op Illinois 

THE SIBERIAN METEORITE 

In view of recent newspaper reports regarding 
a great meteorite supposed to have fallen in Siberia, I 
am sending you the following rather free translation 
of Mr. L. Kulik’s story as it originally appeared in 
Russian. 

Prom the two newspaper articles by Mr. L. Eulik, 
which you gave me, I have been able to obtain the fol- 
lowing information concerning the so-called '^Tungusk 
meteorite.” 

The appearance at 7 o’clock in the morning on June 
30, 1908, of a fiery body” of unusual brightness, roll- 
ing across the sky out of the north east and falling 
down in the taiga” between the Tenissei and Lena 
Rivers, north of the Railroad line, was observed by a 
great number of people, mostly the native inhabitants, 
living in the basins of these rivers. 

The fall of the meteorite was instantly foflowed by a 
column of fire rising skyward, by the formation of the 
heavy black clouds, and by a most deafening, resounding 
noise far surpassing in its magnitude, any thunder- 
storm, or artillery cannonade. This was heard for hun- 
dreds of kilometers within a radius of the cities of 
Yenisaeisk, Krasnoyarsk, Kansk, Nijneudinsk, and 
Kirensk on Lena. 

A terrific air-wave was formed which pushed ahead 
everything that it met in its way. The water in all 
rivers, lakes and streams was raised upj people and 
animals were lifted by it and carried along. 

The vibrations produced by the fall of the meteorite 
w^e detected and registered by the seismographs of the 
Physical Observatory at Irkutsk, where Mr. A. Y. Yes- 
nesen^, who was in charge of the observatory, calcu- 
lated the epicenter of the “earthquake” to be located 
in the upper part of the Podkamennaya Tunguska. 

The phenomenon produced considerable panic, espe- 
cially among the natives living in the ba^s of the 
Yenissei and all the various Tunguska Rivers, and ad- 
jac©at part of the Lena River basin. 

Several attempts, made in 1908, to find the body of 
the meteorite were fruitless, as for some reason all par- 
ties were searching near the city of Kansk, and not in 
the locality, determined by A. Y. Yesnessoski, whose 
observations unfortunately remained unpublished, Orad- 
ually interest in the new meteorite died, and the whole 
matter was almost forgotten, except as a tale among the 
natives. 
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In 1927 Mr. L. KiQik attempted to find the exact loca- 
tion of the meteorite and led an expedition to the Tung- 
nsk region* Owing to the lack of funds and the extreme 
difficulties of transportation in the wilderness of taiga 
and tundra, the expedition was not altogether successful. 
However, Mr. Kulik was able to reach the area where 
the taiga bore distinct traces of the passage of the 
meteorite. An area struck by the meteorite is a water 
table between the upper part of the Podkamennaya 
Tunguska and its right tributary the Biver Chuni, The 
area is largely covered with tundra in the process of 
formation, intersected by Mils, small lakes, swamps and 
typical tundra. The immediate area is surrounded by 
high naked hills, deforested by the falling meteorite. 
All trees are still on the ground, their tops are spread 
out in fan-like fashion away from the central zone of 
the falL Exceptions are noted only in the ravines or in 
the gorges and deep perpendicular valleys and also in a 
zone which can be considered as the “interference’^ 
zone. And even in these places the trees, in most cases, 
are scorched and though still in upright position they 
are all leafiess and dead. 

The zone where the heat effect of the meteorite is evi- 
dent is considered by L. Kulik to be 30 kilometers in 
diameter and the area of the air-wave breaking the trees 
is 50 kilometers in diameter. 

The central part of the ^^fire zone” is covered by 
shallow “funnel” shaped craters, reaching in some in- 
stances many tens of meters in diameter and not greater 
than 4r-5 meters in depth. The bottom of the craters 
is covered with swampy growth. 

Unfortunately, Mr. Kulik was not able to find the body 
of the meteorite or determine the depth to which it had 
sunk. 

He believes that the meteorite of 1908 was an aggre- 
gate (a swarm) of meteors, moving with a rate ap- 
proaching 72 kilometers a minute. Some of the aggre- 
gates undoubtedly exceeded 130 tons in weight. Hot 
gas^ (above 1,000® 0.) surrounded the meteorite and 
started fires before the meteorite had reached the ground 
and sunk into it, forming craters, uprooting the trees 
and burning everything that can burn in the center of 
its falL 

GeOBGE P. TVflgUP.TTT. 

TT, S. HAoioiTiki, Museum 

CONCERNING A RHIZOCTONIA WHICH 
FORMS HYMENIAL CELLS AND 
BASIDIOSPORES IN CULTURE 

While investigating root-rot diseases of alfalfa in 
October, lOM, a Rbizoetonia was isolated from a mass 
of bymenial cells and basidiospores wMch occurred 
on one of tbe diseased alfalfa plants. Several weeks 
later thk Rbizoetonia was observed to have produced 
its parftjct stage in pure culture and has continued 
to form bymenial cells and basidiospores up to tbe 
present time, when grown on certain artificial media 
and under proper external conditions. 


Numerous single-spore isolations have been made 
from individual basidia of the spore-forming Rhizoc- 
tonia and with very few exceptions, all have formed 
spores. While under constant observation through a 
microscope, complete sets of spores have been picked 
from basidia by means of a Barber micromanipulator. 
All of the spores that germinated and continued to 
grow formed the perfect stage similar to the original 
isolation. This Rbizoetonia, therefore, is considered 
to be homothallic. 

The hyaline mycelium formed by tMs Rbizoetonia 
can not be mistaken for that formed by E. crocorum 
(Pers.) D.C., wMch also occurs on alfalfa, and it is 
not believed that the two fungi are genetically con- 
nected. Cultures of Rhizoctorda were received from 
plant pathologists in various parts of the United 
States and amongst these one was found which is 
believed to be similar to the spore-forming Rhizoc- 
tonia isolated in MicMgan. The former culture was 
isolated in Minnesota from an alfalfa root, which 
apparently was not affected with the violet root-rot 
disease. When grown under similar conditions the 
Minnesota Rhizoetonia was found to have spores and 
other characters identical with that of the MicMgan 
strain. 

The spore-forming fungus under consideration dif- 
fers in many ways from BMzoctoma solani Kuhn 
(Corticium vagum B. & C.). The mycelium of the 
former is eharaeterzstieally hyaline and lacks the 
brown color associated with E. solani. The selerotia 
are smaller and less numerous. These differences are 
especially pronounced when the two fungi are grown 
on potato dextrose agar. Differences in sterigma 
length and in spore size distinguish the perfect stages 
of these two Rhizoctonias. 

The perfect stage of the new spore-forming Rhizoe- 
tonia is apparently to be considered as a Corticium 
wMch is characterized, both on artificial media and 
upon inoculated alfalfa plants, by the unusual length 
of sterigmata. 

J. E. Kotila 

MicHioAiir State Oollege and 
U irivEESiTT of Michigan 

MODELING CLAY AS A SUBSTITUTE FOR 

COLOPHONIUM WAX IN THE PHYSIO- 
LOGICAL LABORATORY 

In the experience of the writer and of several asso- 
ciates the colophonium wax wMch has such a general 
use in the physiological laboratory bas proven un- 
satisfactory in several ways. Plasteline modeling- 
clay has been found a satisfactory substitute and 
free from some of the faults of the wax. TMs is due 
to its more stable consistency. It does not require 
warming before use. Low temperatures do not cause 
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it to break loose, and warming, such as it may receive 
when used to attach writing points to signal magnets, 
does not cause it to melt, 

E, E. Durant 

Ohio State University, 

Columbus, Ohio 

A ‘‘DATA” OF RESEARCH 

With regard to the note on the pronunciation of 
“research” by Dr. KopelofE in Science for March 23, 
1928: To an ex-philologer the use of the singular 
verb with “data” is even more annoying than its mis- 
pronunciation (whatever the correct prommeiation 
may be). The next generation will very likely have 
forgotten that it ever had a plural verb. There has 
been suggested the ethical distinction that research 
denotes scientific investigation proper; while research 
denotes work of a compiling or reclassifying nature 
under direction. 

Prom the point of view of linguistics we were 
taught that languages with stress-accents like the 
American-English tended to pull the accents towards 
the beginnings of words. Two examples of this 
process occur to me. As a boy I recall frequently 
having heard “advertisement” accented on the third 
syllable. One almost never hears this now and seldom 
on the second syllable, the dominant position of the 
accent being on the first. Within more recent years 
the word “automobile” has become generally accented 
on the first syllable, although in its early days it was 
frequently accented on the last and occasionally on 
the third syllable. 

P. L. Wells 

Boston Psychopathic Hospital 


SCIENTIFIC BOOKS 

Brachiopod Morphology and Genera {Becent and 
Tertiary, By J, Allan Thomson, director of 
the Dominion Museum, Wellington, New Zealand. 
Man, No. 7, N. Z. Board Sci. and Art, 1927, Ob- 
tainable from the Government Printer, Welling- 
ton, or the High Commissioner for New Zealand, 
London, Price, 17s. fid. 

Students of brachiopods, recent or fossil, will wel- 
come this well-reasoned contribution to their litera- 
ture, which is the culmination of a seri^ of papers 
beginning in 1915. The book falls into three major 
divisions — morphology, classification and description 
of genera and species. As might be expected from 
the earlier papers, the section on brachiopod mor- 
phology (pp. 1-108) is particularly valuable, bringing 
together, as it does, all our pr^ent knowle%e of the 
soft parts of th^e animals, the stages of development 
through which they pass, and the various shell parts, 


external and internal, with their growing terminology, 
treated in considerable detail and well illustrated. 

In the section on classification, Dr, Thomson pro- 
poses two new major divisions, Gastrocaulia and 
Pygocanlia, which are practically coextensive with 
Huxley’s Inarticulata and Articulata; in the new 
classification, however, the division is made on the 
mode of origin of the pedicle which in the Gastro- 
caulia develops “within the valves of the protegulum 
during the free-swimming stage from the ventral man- 
tle-lobe and subsequently is protruded,” whereas in 
the Pygocaulia it arises out of “the caudal segment 
of the embryo and is never enclosed within the shell.” 
Well founded as these new divisions are, however, it 
will doubtless be dfficult for them to displace the 
long-established Huxleyan terms. Within the Gastro- 
caulia he includes the orders Atremata and Neotre- 
mata of Beecher, with amended diagnoses, but within 
the Pygocaulia, iu addition to Beecher’s Protremata 
and Telotremata, he makes a new order, Paleotremata, 
to include the Eustellaeea and Kutorginaeea, i.e., 
“primitive Pygocaulia without fully developed artic- 
ulation or delth 3 nda.” The reviewer agrees that these 
two superfamilies should be removed from the Atre- 
mata, but would refer them to the Protremata rather 
than create a new order. Nor can he accept Thom- 
son’s reference of the Paterinidae (Paterinaeea) to the 
Neotremata, since they show all the ordinal charac- 
ters of the Atremata. The shell growth in typical 
Paterina is hemiperipheral, while in most of the Miero- 
mitras it is mixoperipheral; nevertheless, the pedicle 
issues from between the two valves instead of being 
restricted to the ventral valve as in Neotremata. The 
Acrotretacea of the Neotremata may, as Thomson 
thinks, have come out of the Paterinidae, but this re- 
mains to be demonstrated. His view that the most 
primitive Telotremata (Ehynchonellacea) arose in the 
Protremata is probably also correct, but here again 
we do not know the actual stock of origin. 

The descriptive portion of the work (pp. 120-297) 
deals with sixty-nine genera, eight of which are new: 
HispanirhyneMay Ahyssothyrisy Japanithyrisy JaffaiHy 
PictothyriSy Nedbouchardmy PirothyriSy Malleia, Each 
genus is classified, briefiy diagnosed, its s 3 monyms 
cited, and illustrated by a line drawing of (in the 
majority of instances) the genot 3 ?pe, making the book 
a dependable standard of reference. Two new sub- 
families are proposed: Platidiinae, to include AmpM- 
tkyris Thomson 1918 and Platidia Costa 1852; and 
Laqueinae, to include Laquem Dali 1870 and Pkto- 
thyris n. gen. 

The volume clos^ with a table showing the range 
in time and space of the Australian Tertiary braehio- 
pods, a sdeeted biblic^raphy and a Ml index, thtis 
rounding out an excell^t little handbook, on the 
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productioa of wMch botii Dr. Thomson and the New 
Zealand Board of Science and Art are to be heartily 
eongratnlated. 

Chaislbs Sohuchert 

Yale University 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 

THE USE OF NAPHTHALENE IN NARCOTIZ- 
ING EARTHWORMS 

The preparation of earthworms for use in intro- 
ductory courses in biology usually involves a more or 
less tiresome procedure of stupef3dng the animals with 
low grades of alcohol. In an effort to find some 
method which would shorten this procedure, experi- 
ments were made with a number of substances. Naph- 
thalene in alcoholic solution gave excellent and uni- 
form results. 

A stock saturated solution of naphthalene in 95 
per cent, alcohol was made up. Earthworms were 
gathered in the evening by the aid of a fiashlight, dur- 
ing the months of May and June. Without prelimi- 
nary washing the worms were placed in a dish of 
water, about one hundred specimens per liter. To 
each liter of water were added 40 cc of the stock 
naphthalene solution. Immediately the excess naph- 
thalene was thrown out of solution as a curdy pre- 
cipitate. This precipitate formed a stringy eoagulum 
with the mucus secreted by the worms. In one hour 
or less the worms had become narcotized, so that 
pinching brought response only in an occasional 
worm. The animals were then washed entirely free of 
foreign matter. This process was not difficult, for the 
eoagulum mentioned above did not adhere to the 
worms. 

The specimens at this stage were found to be very 
fiabby and wrinkled. They were laid, one by one, in 
fully extended condition, upon a dry paper towel in 
the bottom of a clean dish. All immature or injured 
individuals were discarded at this point. After some 
two or three hundred worms had been arranged on 
the towel, the latter was folded over and held in 
place, so that the position of each worm would not be 
disturbed while the following solution was poured on : 

glacial acetic 10 cc 

formalin......... 10 cc 

copper sulphate 1 gm 

water 1 liter 

After a few hours in this solution the worms were 
found plump, fully expanded and well hardened. 
They were then transferred, without washing, to 95 
per cent, alcohol for storage until needed. 


Mixtures of alcohol and formalin may be used as 
storage solutions. In such solutions it is advisable to 
include a small quantity of copper sulphate. The 
bodies of worms as prepared for laboratory use con- 
tain a considerable amount of water, and this may 
dilute the alcohol to such a point that molds are likely 
to invade the solution and destroy the specimens. 
Molds which are able to live in fairly strong solutions 
of alcohol and formalin are unable to get a foothold 
in solution containing a very small quantity of copper 
sulphate. If this salt is present to the extent of one 
per cent., the tissues will be strongly colored. If this 
is deemed undesirable the amount may be greatly 
reduced without serious danger of invasion by molds. 

It will be noted that acetic acid was a component 
of the hardening solution, but not of the storage solu- 
tion. This reagent serves a valuable purpose in caus- 
ing the worms to become plump and turgid before the 
formalin has had time to harden them. Long-con- 
tinued treatment with solutions containing acetic acid 
has a tendency to make the body wall of the worm 
tender and therefore easily tom during dissection. 
Judging by the odor, it appears probable that the 
acetic acid catried over from the hardening solution 
to the storage solution combines with the alcohol of 
the latter to form ethyl acetate within a reasonably 
short time. This last compound does not appear to 
injure the tissues. 

Comparative tests were made to determine the ef- 
fects of naphthalene and of alcohol upon earthworms. 
Ten active worms were placed in a liter of water in 
each of two dishes. To dish A was added 40 cc of 95 
per cent, alcohol; to dish B, 40 cc of saturated solu- 
tion of naphthalene in 95 per cent, alcohol. At the 
end of three minutes the worms in dish A were active 
and writhing; in dish B they were performing pecu- 
liar movements as if tying themselves into knots. At 
the end of thirty minutes the worms in dish A were 
still active; those in dish B were quiet and ^noved 
only slightly after pinching. To test the depth of 
narcosis 5 ee of glacial acetic acid were added to each 
dish. The worms in dish A became very active irame- 
diately; those in dish B moved feebly. This experi- 
ment was repeatedly tried with uniform results. It 
appears clear that naphthalene has distinct powers as 
a narcotizing agent in the treatment of earthworms. 
Experiment demonstrated that worms showing slight 
movement after thirty minutes in the naphthalene 
solution, as used, could safely be placed in the hard- 
ening solution. The movements of the anterior ends 
were so feeble that in masses of closely compacted 
worms the anterior ends failed to get out of position 
to any serious extent. 

This method has several attractive features. The 
naphthalene brings about narcosis in a relatively short 
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time. Moreover, narcosis is accompanied by extreme 
relaxation both of the circular and of the longitudinal 
muscles of the worm. Full extension of the worm is 
therefore made possible. So great is the relaxation 
of the circular muscles that the body wall is thrown 
into a series of deep longitudinal wrinkles. These, 
however, entirely disappear during treatment in the 
hardening solution. The removal of mucus and for- 
eign matter is easy, due to the fact that the strongly 
coherent eoagulum does not adhere to the worms. If 
the worms are placed in running water the eoagulum 
floats away as the mass is gently agitated. This 
method gives rapid narcosis, ease in freeing the speci- 
mens from foreign matter and mucus, and plump, 
well-hardened specimens. 

Elbebt C. Cole 


SPECIAL ARTICLES 

THE EFFECTS OF SELECTIVE SOLAR 
RADIATIONS ON GROWTH AND 
DEVELOPMENT 

Ten chicks (banded) were selected from each of the 
eight groups used by Higgins and Sheard in their 
investigations on the parathyroid glands as influenced 
by selective solar radiations. The filters used were: 
amber (Pittsburgh No. 48), blue (Pittsburgh No. 56), 
ordinary window-glass and vitaglass, each about 2 mm. 
in thickness. To the diet of half of the chicks, 2 per 
cent, (by weight) of cod-liver oil was added. The 
standard diet was the Wisconsin all-mash ration, con- 
sisting of eighty pounds yello-w com, twenty pounds 
shorts, five pounds bone-meal, five pounds limestone 
grits and one pound salt. 

The growth of the chicks was estimated from the 
average weight of the same ten chicks from each of 
the eight compartments, respectively, the weights being 
taken biweekly. During the first eighty days it was 
found that the curves showing the relationship be- 
tween average weight and age practically coincided 
when 2 per cent, cod-liver oil was added to the ration, 
and that similar curves of weight when the standard 
ration only was fed exhibited the greatest departure 
from normal (vitaglass or standard ration with cod- 
liver oil) in the ease of the chicks under the amber 
filter, with blue-glass next. The influence of unfavor- 
able weather conditions (heat and humidity) on the 
average weight was least marked under vitaglass and 
most noticeable under the blue and amber filters. The 
experiments over the eighty-day period indicate that 
cod-liver oil compensates, in a large part, for the ab- 
sence of vitamin D, and that the presence of ultra- 
violet rays of short wave-length (300-330 millimi- 
crons) is an added factor in overcoming various de- 
generative tendenci^. 


At the end of six months it was found that the 
average weight was practically the same (within 3 per 
cent.) under each of the filters if cod-liver oil was 
added to the diet. Without cod-liver oil, no departure 
in average weight was foxmd under vitaglass, 10 per 
cent, under ordinary glass, 20 per cent, under blue- 
glass, and 30 per cent, under the amber filter. By 
reason of the percentages of transmission of solar 
energy through these filters, together with the fact that 
the blue-glass used transmits slightly lesser wave- 
lengths than does ordinary glass and a slightly greater 
percentage of ultra-violet light, we are forced to the 
conclusion that the presence of both the longer and 
shorter (ultra-violet) wave-lengths of sunlight is es- 
sential to normal growth. 

These results also emphasize the role which the para- 
thyroids play in the growth and development of chicks. 
Hyperplasia of these glands occurs under blue and 
amber filters in the absence of cod-liver oil. We may 
postulate that hyperplastic parathyroids develop in an 
attempted rectification of hypofunctioning through an 
increase in the size of the glands in order to produce 
as nearly normal metabolism and development as is 
possible. Initially, normal growth and development 
are accomplished through a multiplicity of the func^ 
tional units. These ultimately break down, causing 
metabolic disturbances and deficiency diseases. 

Our experiments, insofar as they parallel the inves- 
tigations of others, are not in accord with conclusions 
commonly accepted. In the experiments of Bovie, 
young chicks were taken and variously grouped under 
an environment of sunlight and of light through a 
greenhouse roof. Their rations consisted of so-called 
regular feed, regular feed and green stufE, r^lar 
feed and cod-liver oil. At the end of the sixty-fifth 
day it was found that the total weight of the chickens 
receiving sunlight only through the greenhouse roof is 
about one-half of the total weight of all the chickens 
exposed to outdoor sunlight or to the light from the 
ordinary quartz lamp. 

The difiEereuce in experimental data and conclusions 
may be due either to difference in quality of stock or 
the character of the ration or to both. Obviously, in- 
ferior stock will succumb to conditions which wfil have 
no effect on superior stock. The matter of ration is 
evidently important. Our ration was high in its con- 
tent of minerals (calcium). Biweekly determinations 
showed that the calcium was about 12 mg for each 100 
ee. of serum and the phosphorus about 6 mg. for each 
100 cc. of serum during the first three months of ob- 
servation, irrespective of the character of the light 
filter. 

In conclusion, we have found from experimental 
data on the quality and quantity of energy in solar 
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radiation transmitted by the various filters and ealcu- 
lations made therefrom, due regard being given to the 
experimental results on the influence of selective solar 
irradiation upon the parathyroids, that an energy- 
equivalent of the short or so-called vital rays (290 
to 320 jnillimierons) of 0.045 gram calorie per each 
square centimeter each minute is ample to produce 
normal development. 

Chaeles Sheaed 
George M. Higgiks 
Mato Cliitic Aim Mato FouNnArioir 

VITAMIN B— A QUESTION OF NOMEN- 
CLATURE 

REGBirr literature on the composite nature of vita- 
min B has been very confusing, partly through the 
failure of some investigators to accept, or at least 


Later work, chiefly along the lines suggested by 
Mitchell, including studies by Emmett and Luros,^ 
Funk and Dubin,® Heaton,^ Levene and MuMfeld,® 
and Hauge and Garrick,® strengthened the growing 
belief in the non-identity of the two vitamins and 
threw some light on their relative distribution in 
nature. One or two of these paper's contained sug- 
gestions to the effect that vitamin B might not be a 
single substance, but might include the antineuritie 
vitamin in its make-up, but these received little atten- 
tion at the time on account of lack of evidence or 
emphasis on other points. In 1926, Smith and 
Hendrick’' called attention to the supplementing action 
of autoclaved yeast for rolled oats as a source of 
vitamin B and a similar supplementing action of the 
autoclaved yeast for the Seidell antineuritie vitamin 
concentrate and suggested the possibility that a heat- 
stable vitamin was necessary in addition to vitamin B 


Nomenclature of the Heat-labile and Heat-stable Factors op Vitamin B 


Author 

Heat-labile factor 

Heat-stable factor 

Goldberger et al. 

Vitamin B senm stricto 

P-P factor 

Sherman 

Vitamin F 

Vitamin G 

Randoin and Leeoq 

Antineuritie factor 

Maintenance or functioning factor 

Salmon 

Vitamin B-P 

Vitamin P-P 

OMck and Roseoe 

Antineuritie vitamin 

Vitamin B sensu stricto 

Piimmer ot al. 

B, 

B, 

Plimmer et al. 

Vitamin B 

Vitamin P-P 

Evans and Burr 

Antineuritie vitamin B 

Growth-promoting vitamin B 

Williams and Waterman 

Heat-labile factor 

Heat-stable factor 

Eddy 

Antineuritie factor 

Antipellagric factor 


make clear, the idea that neither of the two factors 
now believed to be contained in what was originally 
called water-soluble B and later vitamin B promotes 
growth in the absence of the other and partly through 
lack of conformity in naming the two factors. 

The question of the identity of the antineuritie 
vitamin and vitamin B had always been a puzzling 
one, so closely did they resemble each other in many 
ways. In 1919 Mitchell^ in a critical review of the 
literature on the subject called attention to certain 
discrepancies in solubility, stability and occurrence of 
the two vitamins which, in his opinion, cast eonsider- 
ahle doubt on their identity and suggested the need 
of more quantitative experiments in which the same 
materials should be tested for the prevention of poly- 
neuritis in pigeons and the promotion of growth in 
young rats — the criteria commonly employed for the 
study of the antineuritie vitamin and vitamin B, 
respectively. 

iMtehell, H. H., 1919; the Identity of the 

Water-soluble Growth-promoting Vitamin and the Anti- 
neuritic Vita m in. J. Bidk €hem,y 40, 399. 


for the growth of rats. Their experimental work 
was confirmed by Seidell® and by Goldberger, Wheeler, 

2 Emmett, A. D., and Luros, G. O., 1920; ^‘Water- 
soluble Vitamins. I. Are the Antineuritie and the 
Growth-proidoting Water-soluble B Vitamins the Same?^' 
/. JBiol, Chem,, 43, 265. 

8 Punk, G., and Bubin, H. E., 1921: “The Vitamins of 
Teast and Their E61e in Animal Nutrition. ’ ^ Proc. Soc. 
ExptL Biol. Med., 19, 15, 

^ Heaton, T. B., 1922: “On the Vitamin B. ’ ^ Biochem, 
J., 16, 800. 

sBevene, P. A., and Muhlfeld, M., 1923; “On the 
Identity or Non-identity of Antineuritie and Water- 
Soluble B Vitamins, “ J, Biol, Ghem,j 57, 341. 

c Hauge, S. M., and Garrick, C. W., 1926: “A Biffer- 
entiation between the Water-soluble Growth-promoting 
and Antineuritie Substances. ' ^ J, Biol, Chem,, 69, 403, 

7 Smith, M. L, and Hendrick, E. G., 1926: “Some Nu- 
trition Experiments with Brewers^ Yeast with Special 
Reference to its Value in Supplementing Certain Befieien- 
cies in Experimental Rations. U. S. Pub, Health Rpts*, 
41, 201. 

s Seidell, A., 1926 : ‘ ‘ Comparison Between the Pigeon 
and the Rat Methods of Testing for Antineuritie Vita- 
min. Bui. soc. chim. hiol., 8, 746. 
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Lillie, and Rogers,® but in interpreting their results 
Goldberger and his associates suggested what ap- 
peared to be the clue to the baffling problem of the 
relationship between the antineuritic vitamin and vita- 
min B — ^namely, that for the growth-promoting func- 
tion of vitamin B two factors are necessary, (1) the 
antineuritic vitamin and (2) a heat-stable factor 
which they suggested might be identical with the 
factor which they believed to be responsible for the 
prevention and cure of pellagra. 

Whether or not the heat-stable factor with which 
the antineuritic vitamin must be supplemented for the 
growth-promoting function of vitamin B is the vita- 
min responsible for the cure or prevention of pellagra 
has not been established with certainty, but the inves- 
tigations of Salmon,^® Chick and Roseoe,^^ Hassan 
and Drummond, Sherman and Axtmayer^® and Wil- 
liams and Watermanl^^ have furnished a convincing 
verification of the multiple nature of vitamin B and 
of the part played by the antineuritic vitamin and a 
heat-stable vitamin as components of the mixture. In 
fact, food materials are now being retested for vita- 
min B in terms of their relative content of the heat- 
labile antineuritic vitamin and the heat-stable vitamin 
and it is being demonstrated that certain foods pre- 
viously considered to be deficient in vitamin B require 
supplementing only by very small amounts of prepa- 
rations rich in one or the other of the two factors. 

With the general acceptance of the belief that vita- 
min B is not a single substance, the present lack of 
uniformity in the use of the term vitamin B and in 
designating the factors of which it is composed is re- 
grettable. A confusion of terms, necessitating in 
every paper dealing with vitamin B an explanation of 

sGoIdberger, J., Wheeler, G. A., Lillie, B. D., and 
Rogers, L. M., 1926: ‘‘A Further Study of Butter, Fresh 
Beef and Yeast as Pellagra Preventives, with Considera- 
tion of the Relation of Factor P-P of Pellagra (and 
Black Tongue of Dogs) to Yitamin B.'^ IT. S. Pub. 
Health Rpts., 41, 297. 

10 Salmon, W. D., 1927: /^On the Existence of two 
Active Factors in the Yitamin B Complex.’^ J. Biol. 
CKem., 73, 483. 

11 Chick, H,, and Roscoe, M. H,, 1927: ^*On the Com- 
posite Hature of the Water-soluble B Yitamin.'^ Bio- 
chem, J., 21, 698, 

12 Hassan, A., and Drummond, 0., 1927: ^*The 
Physiological R61e of Yitamin B. Part lY. The Rela- 
tion of Certain Dietary Factors in Yeast to Growth in 
Rats on Diets Rich in Proteins.'' Bioch&m, J., 21, 653. 

13 Sherman, H. O., and Axtmayer, J. H., 1927; ^^A 
Quantitative Study of the Problem of the Multiple Kature 
of Yitamin B." *7. BioL Chem,, 75, 207. 

1^ Williams, R. R., and Waterman, R. E., 1927: *^The 
Composite Hature of Yitamin B." Proc. Soc. ExptL 
Biol. Med., 25, 1. 


the author's system of nomenclature for the two fac- 
tors, tends to bewilder the reader who finds vitamin 
literature difS.cult to follow at best. Some of the 
terms which have been used in papers appearing 
within the past two years are given in the accompany- 
ing table. 

In attempting to evaluate these terms, it should be 
kept in mind that the term vitamin B has always been 
used to denote the water-soluble, appetite-stimulating, 
growth-promoting vitamin originally named by Mc- 
Collum water-soluble B and never the antineuritic 
vitamin, except as the two were considered identical. 
This being the case, the term vitamin B can not be 
used sensu stricto for either the antineuritic vitamin 
or the heat-stable vitamin, since neither of these ful- 
fils the conception for which this term has always 
stood. It is the mixture of the two in suitable propor- 
tions rather than either one alone that is vitamin B 
sensu stricto. The same argument applies to the nse 
of the term growth-promoting vitamin B for the heat- 
stable factor alone. The use of the terms B^ and Bg 
suggests that the two vitamins are not separate sub- 
stances, but simply parts of a single substance, 
whereas even the proponents of this classification have 
stated in unqualified terms their belief in the separate 
existence of the two factors. Moreover, designations 
involving subscripts are awkward to handle and con- 
fusing to remember. 

With the elimination, for the reasons stated, of the 
classifications in which the term vitamin B is used for 
either factor alone and the one retaining the letter B 
with subscripts, the remaining terms fall under three 
systems of nomenclature, (1) an entirely new system 
in which the first letter of the deficiency disease asso- 
ciated with absence of the vitamin in question is 
hyphenated with P for preventive, (2) the well-known 
system employing adjectives descriptive of the patho- 
logical symptoms induced by entire absence of the 
vitamin, and (3) the simple alphabetical system first 
su^ested by McCollum in his ^‘fat-soluble A and 
water-soluble B," simplified by Drummond to vitamin 
A and vitamin B, and followed consistently ever since 
of naming each vitamin in alphabetical sequence as 
soon as proof of its separate identity is ^tablished. 

To accept the first of these systems of nomenclature 
involves an entire new series of terms. If vitamin 
B-P and P-P are to be used for the beriberi-preven- 
tive and pellagra-preventive vitamins, we should 
speak of vitamin 0-P or X-P, vitamin Se-P, etc. 
■ This would seem to be a sufficient argument against 
the adoption of B-P and P-P. The chief argumenis 
against the second system are the unwieldiness of the 
terms for common usage and the undue emphasis 
which they place upon the outcome of complete ab- 
^nce of the vitamin, sugg^n^ that the only fane* 
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tion of the vitamin is in the prevention of particular 
deficiency diseases. 

If the third system is to be continued as the simplest 
and most usable, how can it best meet the peculiar 
difficulty of recognizing a subdivision of a previously 
named vitamin into two entirely separate substances, 
one of which is likewise a vitamin of long standing, 
but which hitherto has had only a descriptive name — 
antineuritie vitamin. As was stated earlier, vitamin B 
has always stood for a water-soluble, appetite-stimu- 
lating, growth-promoting substance. To shift the 
letter B to either the antineuritie vitamin or the heat- 
stable vitamin would mean an entire change in signifi- 
cance which, on historic grounds alone, would be un- 
fortunate. To retain it in its original sense involves 
no real change in conception, even although we know 
that for the properties denoted in the descriptive ad- 
jectives associated with it at least two separate vita- 
mins are involved, each with certain individual prop- 
erties. These vitamins, to take their place in the vita- 
min alphabet, should automatically receive the letters 
F and G, F being assigned to the earlier known, heat- 
labile antineuritie vitamin and G to the heat-stable 
vitamin which possibly has antipellagric properties. 
To those who find it difficult to distinguish vitamins 
by letters, it is a happy coincidence that the letters 
axe the initials of the two investigators, Funk and 
Goldbei^er, most closely associated with these vita- 
mins. 

S. L. Smith 

Ophce op Exfeeiment Statioks, 

XT. S. Departmeot op Ageictotueb 


THE FEDERATION OF AMERICAN 
SOCIETIES OF EXPERIMENTAL 
BIOLOGY 

The annual meeting of the Federation of American 
Societies for Experimental Biology was held at the 
University of Michigan, Ann Arbor, Mich., April 12, 
13 and 14, 1928. 

The first meeting, a joint session of the societies of 
which the federation is comprised, was held Thursday 
morning. The program consisted in the presentation 
of nine papers which had been selected as being of 
general interest to the members of all four societies. 
It would be impassible to select one or more of the 
papers as being of outstanding value without doing 
injustice to the authors of the others whose names ap- 
peared on the program. Suffice it to say, they were 
all meritorious, but differed in interest, depending 
upon the particular field in which the listener might 
be actively engaged. 

The afternoon was devoted to the reading of papers 
by the constituent societies of the federation, namely, 


the Physiological Society, the Biochemical Society, the 
Pharmacological Society and the Pathological Society, 

Owing to the large number of titles presented, the 
Physiological Society was obliged to hold a double ses- 
sion each day in order to allow for the presentation of 
all the papers. 

The Biochemical Society likewise was obliged to 
hold a double session Friday morning, 

Friday afternoon was devoted to joint demonstra- 
tions by all societies. Thirty-seven demonstrations 
were on the program, which was a marked increase 
above the number given at any previous meeting. 
They were in practically all instances most interesting 
and instructive. 

The final meeting, a joint session, was held Saturday 
afternoon, when another group of papers of unusual 
interest was presented. 

Regarding the meeting it may be stated that it was 
the largest in point of attendance of any held during 
the history of the federation. An unusually large 
number of titles was presented under the “introduced 
by” and “by invitation” list. The authors of these 
papers were, for the most part, of the yo-unger generar 
tion, who in the majority of cases occupy minor teach- 
ing positions or are doing research work as under- 
graduates. 

All the foregoing speaks favorably as regards the 
popularity of a spring meeting. This was the second 
meeting held at this time of the year, the first being 
one year ago when we met at Rochester, Nevr York. 
The executive committee of the federation, recogniz- 
ing the discomfort of traveling in the holiday season 
and the reluctance of some of the members in absent- 
ing themselves from their families during the Christ- 
mas holidays, recommended that the time of holding 
the annual meeting be changed. The proposition of 
making a change met with some opposition, but the 
experiment was made and has proved to be very suc- 
cessful. 

Tt was voted that our next meeting be held at Bos- 
ton, Mass., at the time of the meeting of the Intemar 
tional Physiological Congress. The federation meet- 
ing will be mei^ed with the meetings of the congress. 

This report would be incomplete if the excellent ser- 
vices and the hospitality shown by the members of the 
University of Michigan were not mentioned. The local 
committee left nothing undone which could further 
add to our comfort and convenience. 

The board of regents of the university kindly pro- 
vided a complimentary dinner on Thursday evening, 
to which all in attendance were invited as their guests. 

Everything considered, it was the most successful 
meeting ever held during the history of the federation. 

E, D. Browk, Secretary 
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THE BERTHELOT CENTENARY AND 
THE RESULTING INTERNATIONAL 
EFFORTS TO ADVANCE CHEM- 
ISTRY^ 

In January last I had the pleasure of describing 
before the Chemical Society of Washington the cele- 
bration of the centenary of Marcelin Berthelot held 
in Paris from October 24 to 26 of last year. These 
remarks have been published in Science (Feb. 17^ 
1928) and possibly have been read by some of you. 

Through the kindness of the French ambassador and 
M. Maurice Leon I am able to show you to-night a 
photographic record of the event, which will certainly 
give you a more vivid impression of it than I was 
able to convey by words alone to the chemists of 
Washington. Thanks to this pictorial presentation 
it will not be necessary for me to review again the 
details of the various ceremonies and more attention 
can be given to other aspects of the event. 

Considering the celebration in its entirety there is 
no question but that it was the most magnificent trib- 
ute to chemistry but has ever been organized. More 
than fifty nations of the world sent distinguished 
chemists or governmental representatives. The presi- 
dent and entire government of France as well as the 
ministers and ambassadors of many other nations 
participated. Chemistry was extolled more highly 
than ever before. Judging by the space devoted to it 
by the newspapers the edebration attracted the at- 
tention of the general public to an extraordinary de- 
gree. 

The gathering was noteworthy in being the first 
since the great wax at which the chemists of the 
enemy nations have met together under such amicable 
circumstances. An especial efiort was made to re- 
establish cordial relations between all, and the evidmeo 
of success in this direction was unmistakable. 

The assembl^e was unusual in that no other at- 
traction than friendly regard drew the participants 
together. It is true that in the preceding week a 
program of chemical interest was provided by the 
Soeiete de Chimie Industrielle, but at the Berthelot 
celebration nothing was presented other than dis- 
courses on Berthelot and the plan to perpetuate his 
ideals in r^ard to cooperation among scientists. 

^ Address delivered before the joint meetiiig of ehemi- 
eal soeieties at the Chemists^ dub, New York, April 6, 
1928. 
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As expressed by Berthelot science is a collective en- 
deavor and owes its progress to the efforts of workers 
in all countries. It is truly international, and of aH 
men scientists should be most interested in promoting 
friendly international relations. This was undoubt- 
edly the ke 3 niote of the celebration and in emphasizing 
it French chemists demonstrated their outstanding in- 
terest in cooperative efforts to advance chemistry. 

The desirability of intimate contact between those 
engaged in chemistry does not need to be emphasised. 
It is true that we may become acquainted with other 
chemists through their publications, and to many this 
is sufficient, but to others there is nothing so stimulat- 
ing as personal intercourse with those interested in 
like problems. Any means which facilitates this con- 
tact may be expected to advance chemistry. This is 
believed by its sponsors to be one of the missions 
of La Maison de la Chimie. 

The Chemists’ Club of New York, although a local 
undertaking, has become a most powerful agency for 
the advancement of chemistry. It offers membership 
to ehemiste outside of New York and thus extends 
its field of usefulness. The Maison de la Chimie 
whidi will be erected in Paris will serve primarily 
those in its immediate vicinity, but it will also do for 
the chemists of the adjoining and other countries what 
the Chemists’ Club of New York does for those of us 
who reside in other parts of the United States. 

There is this difference between the two undertak- 
ings — ^whereas those who founded the Chemists’ Club 
probably did not realize what an important factor for 
the advancement of chemistry they were inaugurating, 
the sponsors of La Maison de la Chimie are knowingly 
setting out to establish an international center for this 
purpose. Thus they have the advantage of a prede- 
termined plan and a definite goal. 

It can not be denied that such a center located in 
Paris will be of great service to the chemists of a large 
group of European countries. It is of course not so 
certain that many American chemists will be directly 
benefited by it. This, however, should not be a reason 
for the indifference with which the project has been 
received in our country. A more correct explanation 
of the attitude of American chemists is undoubtedly 
the great distance which separates us from Europe 
and the huge task in hand of developing chemistry in 
this country. We are captivated by our own affairs 
and will not allow our attention to be distracted by 
circumstances which we believe do not directly con- 
cern us. 

There is, however, another reason which accounts 
for some of the eritieism expressed by our society at 
Detroit. It was the solicitation by the French govern- 
ment of collaboration ia the undertaking. We natu- 
rally question any governmental participation in scien- 


tific matters because we feel that anything having a 
political flavor can not be above suspicion. This, how- 
ever, is an attitude which is peculiar to our coun- 
try. In practically all others, it is the government 
which directly supports science. In France, for ex- 
ample, all the leading men of science in their capacity 
as professors in the universities or directors of insti- 
tutions are government employees and every action 
they take in international affairs is with the financial 
and moral support of their government. 

The movement for an international Maison de la 
Chimie was initiated by the chemists of France, but 
its realization would have been impossible without 
governmental aid. The reason it obtained such full 
support from the French government was that the 
prime minister and many of his associates are them- 
selves scientists of the highest standing and have the 
very fullest appreciation of the benefits resulting from 
the progress of science. Berthelot was in his time 
minister of public instruction and Herriot, the present 
minister, occupied a prominent place in the ceremonies 
planned in honor of his predecessor in office. The 
close relation which exists between the governments 
and science in other countries was also shown by the 
number of ministers from other nations who par- 
ticipated in the Berthelot celebration. Finally, the 
small countries and colonies wMch contributed to the 
movement could have done so only through their gov- 
ernments. As with all other countries, the appeal to 
the United States to join in this movement was ad- 
dressed to our government. It was the natural 
method, and if an exception had been made in our 
case and the request addressed directly to our so- 
ciety the action would have been considered, from their 
point of view, as one of disrespect to the United 
States government. 

The fact that the leaders of our government are not 
men of science and that there is not a closer relation 
between science and government in the United States 
is regrettable. It is to be hoped that the organized 
effort to popularize science, being made by Science 
Service and the American Chemical Society (A. C. S.) 
News Service, may eventually arouse our government 
to greater interest in its benefits. 

In another respect, however, we are particularly 
fortunate. It is that in the United States we have 
a single language and no political barriers between 
different sections of our great country. These handi- 
caps exist in Europe, and the cooperation of the 
smaller groups of chemists in the various countries 
can he effected only by overcoming much greater re- 
sistance than oppose our efforts in America. It is 
this situation which makes desirable the concerted 
effort represented by La Maison de la Chimie. Aside 
from the countries in which the English and German 
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languages are used there are many in which French 
is either the native or preferred language. These 
Latin countries are sorely in need of coordination 
of their efforts in respect to the dissemination of 
chemical literature. A central clearing house which 
can serve them in the way chemists are served by the 
organizations in Germany, England and America may 
be expected to facilitate greatly their contribution to 
the advancement of science. The International Office 
of Chemistry which will be given shelter in La Maison 
de la Chimie will undoubtedly perform an incalculable 
service to a large number of chemists in many differ- 
ent countries. 

There is, however, a very difficult problem which 
confronts those interested in the establishment of this 
new project. Beginning now after such an extensive 
literature of chemistry has accumulated, the collection 
of a considerable part of it is a costly and laborious 
task. Even to establish a comprehensive French ab- 
stract journal for current contributions is a great im- 
dertaking, and with the present acceleration in the 
output of chemical publications necessarily becomes 
more and more difficult. 

While talking to M. Gerard some months ago he 
told me of these problems and gave me a hint of a 
possible means to solve them. Although the solution 
he contemplated would necessarily be an experiment 
it would be one which the rapid increase in scientific 
literature is certain to make necessary sooner or later. 
Any improvement in the distribution of scientific liter- 
ature is certainly desirable and the results of the ex- 
periment to be made by the International Office of 
Chemistry will be awaited with the greatest interest. 

The plan contemplates the reproduction of printed 
chemical articles by a cinematographic process. The 
pages will be photographed upon a film and this sent 
to the user who will project it page by page before him 
on his desk and to such an enlargement as best suits 
his vision. The disadvantages to some resulting from 
the use of small type by certain journals will thus be 
avoided. Abstracts which attempt to give the sub- 
stance of a paper will not be necessary, since the en- 
tire article may be sent out for a cost which it is ex- 
pected will be no greater than that now required for 
preparing, editing, printing and distributing an ab- 
stract journal. 

In order to acquaint chemists with the current 
articles as they appear a card catalogue system will be 
employed. The cards will be efficiently classified and 
describe only the scope of the paper. Each member 
will receive cards for the particular branches of chem- 
istry in which he is interested and, will select from 
these the papers of which he desire plmtogxaphie 
copies. 

This will be in effect a new kind of bibliographic 


service, and its success will of course depend upon the 
ingenuity displayed in perfecting the photographic 
apparatus required and the efficiency attained in the 
preparation and classification of the cards covering 
the current chemical literature. 

The service which such a system will render to 
chemists of those countries in which the general dis- 
tribution of chemical literature has not yet been de- 
veloped may easily be imagined. The necessity for 
maintaining large libraries of chemical periodicals in 
each country will be greatly diminished and more 
money can be spent for compendia and text-books. 
The waste due to requiring those who subscribe to 
chemical journals to purchase a great quantity of ma- 
terial which they do not use and the necessity for 
condensing papers to an excessive degree will be 
largely eliminated. Each worker under the new plan 
will accumulate only that which directly concerns his 
own research activities. 

This is the germ of an idea which will no doubt 
be considered by many to be fantastic, especially 
since it is contrary to the principle of mass produc- 
tion developed in our own society. Our three jour- 
nals can be distributed to all our members cheaper 
than a smaller edition of each could be sent to those 
who would select only one of the three. What, then, 
would happen if eventually the edition of our publica- 
tions should be reduced to the small number of copies 
required to supply libraries and distributing centers? 
It is difficult to predict, but it is easy to imagine that 
multigraphing processes will be so highly developed by 
that time that the printing of journals devoted solely 
to research will not be necessary. 

The project of La Maison de la Chimie and of the 
International Office of Chemistry must be looked upon 
as an experiment in the cooperative advancement of 
world chemistry. The exact method by which this is 
to be accomplished can not be predicted, but that this 
is the sole aim of the sponsors of the movements no 
fair-minded person can doubt 

American good-will has made itself felt throughout 
ihe world. Our great philanthropists who have 
founded such international projects as those connected 
with the name of Rockefeller desire to improve ojndi- 
tions universally, both as r^ards health and learning. 
A larger portion of their funds are expended outside 
of this country than within it. Surely the chemists of 
the United States are not less magnanimous in regard 
to the advancement of our science and have nothing 
hut good wi^es for the eam-^t efforts of every one 
who d^ires to make chemistry a more powmAl fewslor 
in world progress. 

AmSEKKna- SETBETin 

Htohotc Laboeatokt, 

Wasbikoton, U. G* 
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RAINFALL AND RUN-OFF 

a paper entitled ^^The Origin of Springs and 
Fivers — ^an Historical Review,” presented by the 
writer at the annual meeting of the Geological Society 
of America held in Cleveland in December, 1927, it 
was shown that the statement of Aristotle to the effect 
that the rainfall on the earth’s surface was quite in- 
suMeient to supply the amount of water carried off 
by the rivers and that some other contributory source 
of water must be found was accepted as correct by 
practically every writer on this subject down to the 
seventeenth century of the Christian era. 

The first demonstration that this statement was not 
correct and that the ramfall is not only suMeient but 
much more than sufficient to supply the rivers with 
all their water is contained in a little book which was 
published in Paris in 1674 under the title “Be 
L’origiae des Fontaines.” This work of duodecimo 
size and containing 353 pages appeared anonymously. 

In the Philosophical Transactions of the Royal 
Society of London for A. D, 1674, p. 447, there ap- 
pears (without signature) a short article which com- 
mences as follows ; ^^A Particular Account given by an 
anonymous French Author in his book on the Origin 
of Fountams printed in Paris 1674 to show that the 
Rain and Snow waters are sufficient to make Foun- 
tains and Rivers run perpetually.” 

The early numbers of the Philosophical Transac- 
tions having run out of print, they were reprinted in 
an abbreviated form in 1731, the order for their pub- 
lication being signed by Sir Isaac Newton as president 
of the society at that time. 

A second abridged reprint of these early volumes 
was issued later, the first volume appearing in 1809. 
In both of these reprints the "Particular Account” 
above referred to reappeared, that in the latter being 
in a somewhat expanded form, and no mention of the 
name of the author of the book is made either in the 
original edition or in the first reprint of the Trans- 
actions. In the second reprint, however, the abstract 
is said to be that of Papinas book on the "Origin of 
Fountains” {Paris, 1674), 

This statement was accepted as authoritative in fix- 
ing the authorship of this important little book and 
in Ms paper presented to the Geological Society of 
America the writer gave Papin the credit for having 
written it. 

Papin as a matter of fact had, in a paper published 
in 1647, put forward the directly opposite opinion, 
but from the evidence referred to above it was sup- 
posed that in Ms latter years he had, after a detailed 
study of the subject, changed Ms views. The present 
writer had not been able anywhere to find a copy of 
the book in question before the presentation of his 


paper to the Geological Society of America, hut since 
that time a copy has come into his hands through one 
of the dealers in old books in Europe. 

An examination of the text of the book gives no 
clue to its authorship, but on the title page there has 
been written in ink by an unknown hand the words 
"par pierre Perrault.” 

On consulting the "BiograpMe Generale depuis les 
Temps les plus recules jusqu’a nos Jours — ^Paris 1862” 
it was found that Pierre Perrault (whose name in the 
paper is mentioned as an associate of Be la Hire and 
Mariotte), who was bom about 1608 and died in 1680, 
is stated to have written a book having the title given 
above and wMeh was published in Paris in 1674. 

On comparing the abstracts in the PhilosopMcal 
Transactions with the work itself it is clearly seen 
that tMs book wMch was attributed to Papin was 
really written by Pierre Perrault, to whom therefore 
belongs the honor of having discovered and estab- 
lished one of the fundamental facts of geology, 
namely, that the rivers of the earth derive their sup- 
plies of water from the rain which falls upon the 
earth’s surface and not from the earth’s interior or 
some other quaint source as held by earlier writers. 

Pierre Perrault, who made this very important con- 
tribution to geological science, was not a member of 
the French Academy but a lawyer and man of af- 
fairs who took an interest in science, and who is 
therefore a member of that group of amateur workers 
who, like Clifton Sorby and others, have from time to 
time rendered such important services to science. It 
is a matter of regret that in certain other directions 
Ms activities were not. viewed so favorably by his con- 
temporaries, for it is recorded in the biographical 
sketch to which reference has been made that — "il fit 
ses etudes en droit et apres avoir oecupe quelques em- 
plois seeondaires dans I’administration aeheta la 
charge du receveur general des finances de la gen- 
eralite de Paris charge que Colbert, son ami cepen- 
dant, le forga de quitter poor avoir emprunte a sa 
caisse quelques sommes dont il avait besoin pour satis- 
faire d’avides creanciers.” 

Another point wMeh may be worthy of mention in 
tMs connection is that in the abstract of Perrault’s 
book wMch appears in the original edition of the 
PMlosopMcal Transactions and which is reproduced 
without substantial change in both sets of the ab- 
stracts wMeh appeared later, certain figures of rain- 
fall and-run-o£E in the district of the Upper Seine 
taken from Perrault are presented, upon which he 
based his conclusion that the rainfall of that district 
was six times as great as the run-oif. These figures, 
however, do not bear out tMs result. TMs fact re- 
mained unnoticed until the publication of the second 
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set of abstracts, when the editor remarked that some 
mistake mnst have been made in the numbers. On 
tracing this back to Perrault’s book it is found that 
the abstracter for the original edition of the Philo- 
sophical Transactions, and whose abstract was copied 
by the others, confused the words ^Vingt quatre^’ (24) 
and ^'quatre vingt^' (80), the amounts in the book 
being given in words and not in numerals. The 
amount of rainfall on the area selected for study is 
actually given by Perrault as 2^4,899,942 ‘Wids” 
— and not ^^a little over 280 million” as stated by the 
abstracter. With this alteration the result given by 
Perrault — ^namely, that the run-off is one sixth of the 
rainfall — is seen to be correct. 

In 1686 a book entitled 'Traite du Mouvement des 
Eaux et des autres corps Fluides,” by M. Mariotte, 
was published in Paris. This was twelve years after 
the appearance of Perrault’s book. This work of 
Mariotte's was ^^mis en lumiere” after the author’s 
death by M. de la Hire, Professor of Mathematics, 
and, like Mariotte, a Member of the Royal Academy 
of Sciences of Paris. Mariotte was according to his 
biographer the first man in France to bring to the 
study of the science of Physics ^'un esprit d’observa- 
tion et de doubt ... si necessaire k ceux qui inter- 
rogent la nature.” 

In this book the question of the Origin of Springs 
is taken up in the Second Diseo-urse. After referring 
to the ^‘author of the book entitled on the Origin of 
Fountains” and his work, but without any mention of 
his name, Mariotte sets forth the results of certain 
measurements of the rainfall about Dijon which he 
had caused to be made, as well as measurements of 
the run-off of the Seine taken at the Pont Rouge in 
Paris. The annual rainfall according to these mea- 
surements was about seventeen inches. Taking it as 
fifteen inches, Mariotte calculated that the run-off was 
somewhat less than one sixth of the rainfall and that 
if taken as eighteen inches it would amount to one 
eighth of the rainfall. 

In this way Perrault’s work was confirmed by an- 
other of that brilliant group of men who were at work 
in Paris about this time. 

The paper read before the Q-eologieal Society of 
America at the Cleveland meeting appears only in the 
form of an abstract in the Bulletin of the Society but 
will be printed in extenso in the Festband which is 
being issued by the University of Helsingfors in honor 
of Professor Sederholm and which is now in press. 
The present note will seiwe to correct the statement 
in both the abstract and in the extended paper wMch 
giv^ to Papin instead of to Perrault the credit for the 
important discovery made by the latter 

Fraitk D. Adaks 

McGiul UmvEssrEY 


EDWARD SANDFORD BURGESS 

January 19, 1855 — ^Februaet 23, 1928 

All too few are men of Louis Agassiz type, who 
combine a devotion to scholarly research with a 
marked gift for imparting to beginners their own 
zest for scientific pursuits. Such a teacher was Dr. 
Edward Sandford Burgess, for thirty years professor 
and head of the department of biological sciences 
(and for a time acting president) of Hunter College, 
New York City. A man of rare charm and unassum- 
ing manner, he chose always to elucidate, never to 
impress; gentle, selfless, kindly, he gave unstintingly 
of his time and energy to his students and to his 
chosen fields of work. 

Dr. Burgess was not only a scientist ; he had a wide 
and eager knowledge of many subjects and an espe- 
cially deep appreciation of the finer things in the 
literature and art of many lands. His special 
spheres of labor were in botany and anthropology. 
He was a recognized authority on the genus Aster 
and on the history of botany, his major publications 
being a “History of Pre-Clusian Botany” (1902) and 
“Species and Variations of Biotian Asters” (1906). 
Among his other published works are: “The Chau- 
tauqua Flora” (1877) ; “Botanical Genera, Tribes and 
Families,” in the Century dictionary, M to Z, 1891; 
“The Asters of the Northern United States” (with 
Dr. N. L. Britton, in Britton and Brown’s “Illus- 
trated Flora”), 1898; “The Asters of the Southern 
United States” (in Small’s “Southeastern Flora”), 
1903; “The Old South Road at Gay Head” (Duke’s 
County, Mass., Historical Society Publications, VoL 1, 
No. 4, 1926); a volume of poems. 

During later years Dr. Burgess devoted much time 
to anthropology and taught this subject at Hunter 
College. Among his unpublished manuscripts are 
two extensive ones, entitled : “A Look at the Develop- 
ment of Man” and “A Series of Lectures on Anthro- 
pology.” There are several genealogical and histori- 
cal researches, especially on Indian lore of Martha’s 
Vineyard. 

Professor Buzgess was a grandson of Dr. Jacob 
Burgess, who moved from Berkshire County, Massa- 
chusetts, to Silver Creek, New York, in 1811. His 
father, the Reverend Dr. Chaion Burgess, was long 
the pastor of the Presbyterian church of this place. 
His mother was Emma Johnston, daughter of the 
Reverend Charles Johnston, of Ovid, Seneca County, 
N. Y. Edward Burgess was born in Little Valley, 
Cattaraugus County, but his boyhood was spent in 
Panama, Chautauqua County. He was graduated 
from the state normal school of Fredonia, and, with 
distinction, from Hamilton College in 1879, For two 
years he held a graduate fellowship in Greek at Johns 
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Hopkins under the eminent Greek scholar, Dr. Gilder- 
sleeve. In 1899 he received from Columbia Univer- 
sity the degree of doctor of philosophy, and in 1904 
from Hamilton College that of doctor of science. 

Prom 1882 to 1895 (when he became professor of 
natural science at Hunter College) Dr. Burgess taught 
botany in the Washington, D. C., high schools and 
from 1880 to 1895 at the Martha's Vineyard summer 
institute. He was instructor at Johns Hopkins in 
1885, He was a member of the Phi Beta Happa, the 
American Association for the Advancement of 
Science, the New York Academy of Sciences, the 
American Anthropological Association (a founder), 
the Society of American Folk-lore, the Century Club 
of New York, the Torrey Botanical Club, of which 
he was president, 1912-13, the New York Botanical 
Garden Corporation {a director, 1912-13). 

Dr. Burgess's friends will cherish most the memory 
of him in his Yonkers home, Sweetbriarside. His 
marriage to Irene S. Hamilton, of Fredonia, N. Y., 
was one of rare companionship of spirit. Their gar- 
den, with its Shakespeare plot, its Wordsworth bed, 
its Heats comer, its Helleniea, its plants of western 
New York, its lily pool filled with native and exotic 
lilies, its dozen varieties of hybrid sweetbriars, its 
eighty or more different conifers, its wealth of tulips 
and roses, has been a delight to all flower lovers and 
is the expression of the lifelong devotion of the 
owners. 

Dr. Burgess was modem in his conceptions of biol- 
ogy, yet from training and conviction he was deeply 
religious. Of the views of others, who differed, he 
was very tolerant: ‘^Truth can not contradict itselE," 
he was wont to say. Hm reverent attitude toward 
nature is reminiseent of two such different masters as 
Charles Darwin and Louis Agassiz. More accurately, 
Dr. Burgess recalls J. S. Henslow, of Cambridge, the 
wise professor of botany ^Vho knew every branch of 
science,'^ the beloved mentor with whom Darwin took 
long walks, until he became known as “the man who 
walks with Henslow.” 

A portion of Darwin's tribute to Henslow, as 
Eomanes has pointed out, reflects the character of 
Darwin, but it is also an excellent likeness of Edward 
Burgess. 

Notlimg could be more simple, cordial, and unpretend- 
ing than the encouragement which he afforded to aU 
young naturalists. I soon became intimate with him, 
for he had a remarkable power of TnAlging the young feel 
completely at ease with him; though we were all awe- 
struck with the amount of his knowledge. Before I saw 
him, I heard one young man sum up his attainments by 
simply saying that he knew everything. When I reflect 
hew immediately we felt at perfect ease with a man 
older, and in every way so immensely our snperior, I 


think it was as much owing to the transparent sincerity 
of his character as to his kindness of heart; and, per- 
haps, even still more, to a highly remarkable absence in 
him of all self-consciousness. One perceived at once that 
he never thought of his own varied knowledge or clear 
intellect, but solely on the subject in hand. Another 
charm, which must have struck every one, was that his 
manner to old and distinguished persons and to the 
youngest student was exactly the same: and to all he 
showed the same winning courtesy. In short, no man 
could he better informed to win the entire confidence of 
the young, and to encourage them in their pursuits. It 
always struck me that his mind could not be even touched 
by any paltry feeling of vanity, envy, or jealousy. 
With all this equability of temper and remarkable benevo- 
lence, there was no insipidity of character. A man must 
have been blind not to have perceived that beneath this 
placid exterior there was a vigorous and determined will. 
When principle came into play, no power on earth could 
have turned him one hair breadth.i 

Darwin adds, “I owe more than I can express to 
this excellent man.” 

In our strenuous era of high pressure research, 
when beginners emerge from courses in test-tube biol- 
ogy — a la mode and labeled “modem” — ^with a some- 
what cynical and suspicious attitude toward Nature 
in her visible forms, it is perhaps permitted one to 
reflect upon the passing of the fine art of instilling 
an appreciation of natural history, and to wonder if 
youngsters of the future will experience the intellec- 
tual high adventure which has been the good fortune 
of those who have walked with Henslow, Agassiz, 
Jordan, Dudley, Burgess, Comstock and many an- 
other of the past or passing generation, too numerous 
to name. 

WAiiTEB K. Fisher 

Hopkins Marine Station 


SCIENTIFIC EVENTS 

THE OXFORD EXPEDITION TO 
GREENLAND 

The Godthaab district of Greenland has been 
chosen as the scene of the Oxford University Green- 
land expedition of 1928, which has been initiated by 
the Oxford University Exploration Club, and has for 
its objects the continuation of the biological work be- 
gun in the Oxford Arctic expeditions of 1921, 1923 
and 1924. A correspondent of the London Times 
writes that this area has been chosen as representing 
the region (to which the barren lands of Canada be- 
long) where biological surveys have only just passed 
through their preliminary stages. .Here a compara- 
tive survey of the wild life and the conditions eon- 

and Letters of Charles Darwin. '' Edited by 
Francis Darwin, Vol. 1, p. 186. 
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trolling it can be worked out by the ornithologist, 
the botanist and entomologist of the expedition, as a 
contribution towards researches in economic zoology 
and botany, which are necessary for the solution of 
important problems of human economy. 

The study of malaria, of crop pests, of the means 
of developing and controlling the natural resources 
of countries, requires a clear understanding of the 
laws governing the interrelations of animals of all 
kmds and especially the regulation of their numbers. 
The data are not yet available for a complete under- 
standing of these problems, but a preliminary con- 
tribution to them can be made through the working 
out of principles among a limited class of life in a 
place which the short northern season, the small 
number of species involved, and the absence of hu- 
man interference make particularly favorable for the 
purpose. 

Dr. T. G. Longstaff has consented to act as the 
leader of the party, which will consist of eight mem- 
bers. The expedition proceeds under the official 
authority of the university and with the official sup- 
port of the Royal Geographical Society. It is as- 
sured not only of all facilities from the Danish gov- 
ernment, but also of the benefit of the experience of 
the best Danish naturalists and explorers. The uni- 
versity has formally voted £50 towards the expenses 
of the expedition and the rest of the funds have been 
supplied by the members and their friends. 

The personnel of the expedition will be as follows: 

T. G. liOngstafi, naturalist and topographer. 

Major R. W. G. Hingston, entomologist. 

E. M. Nicholson, ornithologist. 

C. G. Trapnell, botanist. 

W. G. H. D. Crouch, photographer and quartermaster. 

B, D. Nicholson, ornithologist and assistant surveyor. 

Sir John Hanham, assistant botanist. 

H. P. Hanham, assistant ornithologist. 

THE INTERNATIONAL CONGRESS OF 
AMERICANISTS 

Ajreangemeitts are being made for the meetings of 
the twenty-third session of the International Congress 
of Americanists, to be held during the week beginning 
September 17 in New York. The invitations for the 
Americanists to meet in New York were extended at 
the twenty-second session, which was held in Rome in 
September, 1926, by the American Museum of Nat- 
ural History, Columbia University, the Brooklyn Mu- 
seum, the Museum of the American Indian, Heye 
Foundation, the American Geographical Society, the 
American Ethnological Society, the New York Acad- 
emy of Sciences and ' the Archeological Ir^itute of 
America. 


The headquarters of the congress will be at the 
American Museum of Natural History, where the 
opening and closing meetings will be held. During the 
week there will also be meetings at Columbia Univer- 
sity, the Museum of the American Indian, the Heye 
Foundation and the Brooklyn Museum. Prominent 
students of American Indian life and related topics 
will be in attendance from Europe and Latin America. 
The papers and discussions will deal with aboriginal 
inhabitants of the Americas, the origin and distribu- 
tion of their cultures and matters of history, geology 
and geography bearing on the native populations. 
Peanz Boas, 

Chairman of the Organization Committee 
P. E. Goddaed, Secretary, 
American Museum of Natural History, 
New York City 

BUILDING PLANS OF THE AMERICAN 
MUSEUM OF NATURAL HISTORY 

PiiANs for the construction of nine new sections to 
the American Museum of Natural History, to be com- 
pleted by the seventieth anniversary of the institution 
in 1939, are contained in a report made to the trustees 
by President Henry Fairfield Osborn. In addition, a 
new building to be known as the Roosevelt Memorial, 
costing $3,250,000, is to be erected as a new entrance 
hall at the intersection of Seventy-ninth Street and 
Central Park West. 

Two of the new wings, the African hall, costing 
$1,350,000, and the power and service section, costing 
$900,000, together with the Roosevelt Memorial are to 
be constructed in the immediate future. The other 
sections, the building of which will be spread out over 
the next eleven years, are to be the astronomic hall, 
to cost $1,689,525; Australian hall, $1,006,549; middle 
American hall, $2,306,592; south oceanic hall, $1,006,- 
549; lecture amphitheater hall, ^,994,529; prepara- 
tion and storage hall, $500,000. The complete cost of 
the new sections and the Roosevelt Memorial will be 
$15,004,744. 

Dr. Osborn gave a resume of the history of the 
museum since 1869, the year of its founding, and made 
note of the fact that only $8,390,599.68 had been 
spent on the institution since that time, and when 
added to the proposed expenditures will make a grand 
total of $23,394,343.68 for the nineteen section buiid- 
ing as planned. 

Dr. Osborn added that since 1902 more than $23,- 
000,000 in gifts and bequests had been received by the 
museum. In this summary of the history of the in- 
stitution, the president recalled that in 1869 New York 
no museum of any kind, while such institutioiB 
floxui^ed in Boston, Philadelphia, Chicago, Waafeh 
ington and in all the European capitals. 
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Tiie father of President Roosevelt was one of the 
founders of the American Museum of Natural EQs- 
tory, and in December, 1919, a movement was started 
to create a memorial to honor both father and son. 
In 1924 the State Legislature appropriated $250,000 
to start the project, 

NEW BUILDING FOR PLANT INDUSTRY AT 
THE UNIVERSITY OF MINNESOTA 

Db. R. W. Thatcheb, president of the Massachu- 
setts Agricultural College, formerly dean of the de- 
partment of agriculture of the University of Minne- 
sota, has accepted an invitation to deliver the address 
at the dedicatory exercises of the new plant industry 
building for agricultural biochemistry at University 
Farm, St. Paul, on Thursday afternoon, June 7, 

. The building will be formally presented to the uni- 
versity by President F. B. Snyder, of the board of 
regents. The address of acceptance will be given by 
Dean W. C. Coffey. Greetings from the American 
Chemical Society will be extended by its president, 
Dr. S. W. Parr, professor emeritus of the University 
of Illinois. Greetings from the American Association 
of Cereal Chemists will be voiced by Leslie Olsen, its 
president and chief chemist of the International Mill- 
ing Company of Minneapolis. As the association and 
also the northwest r^onal group of the American 
Chemical Society will meet in Minneapolis the sa-mp 
week, it is expected that a body of 400 to 500 chem- 
ists will attend the dedication exercises. 

The new building, 152 feet in length and 70 feet deep 
at its maximum, cost with its equipment approximately 
$250,000. The construction material is cut limestone 
to the top of the basement, and brick the remainder 
of the exterior. Reinforced steel concrete was used 
throughout, with floors of concrete and terrazzo. The 
floor plans were designed with particular reference to 
research and teaching facilities. 

The basement, which is largely above ground, com- 
bines a store room 24 by 42 feet and a laboratory of 
like proportions for semi-commercial scale experi- 
ments. The laboratory is provided with Alter presses, 
vacuum pans and autoclaves. An optical room is used 
for physical-chemical research with the ultra-micro- 
scope and ultra-violet light. A large laboratory is 
used for cereal chemistry research. Constant tem- 
perature rooms are equipped and controlled for low 
temperature work. 

The main floor is essentially a teaching floor, with 
the addition of ofiSces and private laboratories for 
two members of the division staff. Two lecture rooms, 
capable of seating 70 students each, are on this floor. 
The second floor is a teaching and administration 
floor, with ample space for the division office and 


library, and for laboratories for assistants. The third 
floor contains large laboratories for graduate students 
who are working on thesis problems, a large room for 
office and study, offices of staff members and two ani- 
mal nutrition laboratories. 

A nutrition laboratory, 24 by 31 feet,’ on this floor 
is used by students working thesis on nutrition prob- 
lems, where the use of small animals is required. The 
experiment station projects on vitamins are con- 
ducted on this floor. 

LECTURES UNDER THE AUSPICES OF THE 
ASTRONOMICAL SOCIETY OF THE 
PACIFIC 

Twelve lectures were held during the past season 
in Southern California under the auspices of the 
Astronomical Society of the Pacific as follows : 

At California Institute of Technology, Pasadena: 

8u% Bays in the Service of Mm 
Dr. 0. G. Abbot 
Smithsonian Institution 
The Exploration of Space 
Dr. E. P. Hubble 
Mt. Wilson Observatory 
SnvrSpots 

Dt. S. B. Nicholson 
Mt. Wilson Observatory 
Stars m Action 
Professor A. H. Joy 
Mt. Wilson Observatory 
The Interior of a Star 
Dr. W. S. Adams 
Mt. Wilson Observatory 
Our Flanet Neighbors 
Dr. R. G. Aitken 
Lick Observatory 
At Public Library, Los Angeles: 

Beyond the MiTky Way 
Dt. E. P. Hubble 
Mt. Wilson Observatory 
The Great Meteor of Central Arizona 
Dr. Mars Baumgardt 
Southern California Academy of Science 
Telescopes 
Dr. F. G. Pease 
Mt. Wilson Observatory 
The Sun 

Professor F. Ellerman 
Mt. Wilson Observatory 
The Solar System 
Dr, R. G. Aitken 
Lick Observatory 
Giant and Dwarf Stars 
Dr. F. G. Leonard 

University of California at Los Angeles 
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SCIENTIFIC NOTES AND NEWS 

De. Max Mason, president of the University of 
Chica^, previously professor of mathematical physics 
in the University of Wisconsin, has resigned to accept 
an appointment as director of the newly created divi- 
sion of Natural Sciences of the Rockefeller Founda- 
tion. 

The Rumford medal of the American Academy 
of Arts and Sciences has been awarded to Dr. Ed- 
ward L. Nichols, emeritus professor of physics at 
Cornell University. 

Dr. John C. Merriam, president of the Carnegie 
Institution of Washington, and Dr. Elihu Thomson, 
director of the Thomson Research Laboratories of the 
General Electric Company, will deliver the leading 
addresses at a banquet at the Hotel Astor, on the 
occasion of the conferring on May 24 of the gold 
medal for science of the Society of Arts and Sciences 
on Mr. Thomas Edison. 

Presentation of the seventeenth Willard Gibbs 
medal of the Chicago section of the American Chem- 
ical Society to Dr. W. D. Harkins, of the University 
of Chicago, will be made at a dinner to be held at 
Palmer House, Chicago, on May twenty-fifth. 

Presentation of a bust of Dr, John Dewey, pro- 
fessor of philosophy in Columbia University, was 
made to him at the Henry Street Settlement Building, 
New York, on May 16. 

The Vienna Society of Medicine, on March 23, 
elected as corresponding member Dr. Francis G. 
Benedict, director of the nutrition laboratory of th® 
Carnegie Institution of Washington, Boston, 

Dr. Ei/VIN C. Stakman, professor of plant pathol- 
ogy at the University of Minnesota, has received the 
Emil Christion Hansen prize, consisting of a gold 
medal and 2,000 crowns, for Ms works on the dis- 
eases of plants. The prize was handed to the Amer- 
ican charge d'affaires at the legation at Stockholm on 
May 8 in the absence of Dr. Stakman. 

Professor Atxrebt Einstein has been elected an 
honorary member of the British Physical Society. 

The council of the Royal Anthropological Institute 
has awarded the Huxley memorial medal for 1929 to 
Baron Erland Norden^bld, of Qoteborg. He has 
also been invited to deliver the Huxley memorial 1^- 
ture in November of that year. 

The John Hunter Medal in bronze, with the trien- 
nial prize of £50, has been awarded by the Royal Col- 
lege of Surgeons of England to Victor Ewings Negus, 
for his investigations into the comparative anatomy 


and physiology of the larynx and the anatomy of the 
broncM in their relation to surgery. 

Dr. Friedrich Becxe, professor of mineralogy at 
the University of Vienna, has been elected a foreign 
member of the Swedish Academy of Sciences. 

Dr, William Stern, professor of psychology in the 
University of Hamburg, has been elected a correspond- 
ing member of the French. Society of Psychology. 

Sir Wilfred Grenfell is to receive the honorary 
degree* of doctor of laws from McGill University at 
the convocation, May 30. The degree is to be given 
in recognition of his service to humanity in establish- 
ing and maintaining a series of hospitals and nursing 
homes along the coast of Labrador. 

The awards of the medals of the Royal Geographi- 
cal Society have been made as follows : The Founder’s 
medal to Dr. T. G. Longstaff, for his discovery of the 
Siaehen Glacier and long-continued geograpMcal work 
in the Himalaya, and the Patron’s medal to Captain 
G. H. Wilkins, for his many years’ systematic work 
in Polar regions, culminating in Ms remarkable flight 
from Point Barrow to Spitsbeigen. The Murchison 
grant to Captain C. J. Morris, for Ms recmit journey 
in Hunza; the Back grant to Mr, George Binney, for 
Ms journey across North-East Land and his successful 
conduct of the Oxford Expeditions to Spitsbergen; 
the Cuthbert Peek grant to Mr. H. G. Watkins, in 
recognition of his leadersMp of the Cambridge Expe- 
dition to Edge Island and to assist Mm in bis pro- 
posed expedition to Labrador, and the Gill Memorial 
to Mr. C. P. Skrine, for his exploration of the Qungur 
area and his work on Chinese Central Asia, 

The Association to Aid Scientific Research by 
Women awarded the Ellen Richards research prixe of 
^,000 at its annual meeting held on April 28 at the 
Massachusetts Institute of Technology. This prize, 
awarded for experimental research, was divided 
equally between Dr, Lisa Meitner, of the University 
of Berlin, and Madame Ramart-Lucas, of the Univer- 
sity of Paris. Dr. Meitner’s work has been in physics, 
especially radio-activity. Madame Ramart-Lucas’s 
field is oiganic chemistry. Dr. Meitner was nomi- 
nated by the German Federation of University Women 
and Madame Ramart-Lucas by the French Federation. 

The Italian correspondent of the Journal of the 
American Medical Association writes that special 
honors were conferred on Professor Benedetto Mor- 
purgo, the incumbent of the chair of general pathol- 
ogy at the University of Turin, on the omision of Ms 
completing thirty-five years of instruction. Two vol- 
ume containing scieuti^ articles by eminent Italian 
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and foreign seienti&c men were published to com- 
memorate the event. 

Sir Arthur Newsholme, fellow of the Royal Col- 
lege of Surgeons and formerly principal medical offi- 
cer of England and Wales, who is visiting public- 
health institutions in this country, was the guest of 
honor at a dinner on May 10 given at the Hotel Roose- 
velt, New York. 

The four hundredth meeting of the Washington 
Chemical Society took the form of a dinner in honor 
of Dr. F. W. Clarke, Dr. Harvey W. Wiley and Pro- 
fessor Charles E, Munroe, all of whom were early 
members of the Chemical Society of Washington, 
which later became the Washington section of the 
American Chemical Society. About one hundred and 
sixty members and guests were present. 

At the annual meetmg of the American Associa- 
tion of Anatomists, Dr. Charles R. Stoekard, pro- 
fessor of anatomy in the Cornell University Medical 
Collie, New York, was elected president and Dr. 
Lewis H. Weed, the Johns Hopkins University School 
of Medicine, Baltimore, reelected secretary. 

Pauu J. Keuesi, of the So-uthem Ferro Alloys 
Company, Tennessee, has been elected president of 
the American Electrochemical Society, to succeed Pro- 
fessor S, C. Lind, of the University of Minnesota. 

At the meeting of the American Laryngological 
Association, which met in Washington, D. C., from 
May 1 to 3, Dr. Charles W. Richardson, of Wash- 
ington, D, C., was elected president. 

Oh the occasion of the linguistic Congress at the 
Hague in April an International Society of Experi- 
mental Phonetics was founded. The following elec- 
tions took place: President^ Professor E. W. Scrip- 
ture, of Yienna; vice-president^ Dr. E. A. Meyer, of 
Stockholm; honorary member Professor A. MeHlet, 
of Paris, and Professor L. Zwaardemaker, of Utrecht. 
The object of the society is the promotion of scientific 
research in experimental phonetics. 

At the annual business meetmg of the Central Ohio 
Physics Club held at the Ohio State University on 
May 5, the following officers were elected for the 
coming year: President^ Professor E. H. Johnson, of 
Kenyon College, Oambier; vice-president ^ Professor 
C. W. Jarvis, of Ohio Wesleyan University, Dela- 
ware; secretary-treasurer^ Professor J. H. McCloy, 
Otterbein College, Westerville. 

Professor Thomas E. McEjiinjrEJT, of the depart- 
ment of mathematics and astronomy of the Univer- 
sity of South Dakota, wOl retire from service at the 
end of the present academic year on account of blind- 
ness. 


G. H. CoHiiNGWOOD, head of the office of coopera- 
tive forestry extension of the United States Depart- 
ment of Agriculture, has been named forester for the 
American Forestry Association, to succeed Shirley 
W. Allen, who recently resigned to join the staffi in 
the forest school of the University of Michigan. 

Dr. Blythe Eagles, holder of a Sterling research 
fellowship in Yale University, who has been working 
with Professor T. B. Johnson on the chemistry of 
sulphnr in blood, has accepted a research fellowship 
given under the auspices of the British Medical Re- 
search Council and will begin bis work in England in 
October. 

Dr. j. j, Nassau, professor of astronomy and di- 
rector of the Warner Swasey Observatory of the Case 
School of Applied Science, who is spending the 
present academic year at the University of Cambridge 
in the laboratory of Professor Eddington, recently 
read a paper before the Royal Astronomical Society. 
Dr. Nassau will return to Cleveland in September. 

Dr. Charles F. Marvin, chief of the United States 
Weather Bureau, is on his way to Europe for confer- 
ence with the directors of meteorological services. One 
of the subjects to he discussed is the collection and 
interchange of ship reports. 

Dr. Ernest L. Walker, professor of tropical medi- 
cine, University of California Medical School, has re- 
turned from a fourteen months’ stay in Honolulu, 
where he carried on investigations as to the cause of 
leprosy, at the invitatio>n of the U. S. Public Health 
Service. 

At the annual meeting of the division of chemistry 
and chemical technology of the National Research 
Council, the following chemists were appointed as 
members of the official American delegation to the 
meeting of the International Union of Pnre and Ap- 
plied Chemistry, which is to be held at The Hague on 
July 18 to 24: Ross A. Baker, Syracuse University; 
Wilder D. Bancroft, Cornell University ; Edward Bar- 
tow, University of Iowa; John B. Ekeley, University 
of Colorado; W. H. Gesell, Lehn and Pink; F, G. 
Keyes, Massachusetts Institute of Technology ; W. Lee 
Lewis, Institute of American Meat Packers; R. B. 
Moore, Purdue University; A. M. Patterson, Antioch 
College; C. L. Reese, E. I. du Pont de Nemours and 
Company; L. H. Ryerson, University of Minnesota; 
Atherton Seidell, U. S. Public Health Service; W. T. 
Taggart, University of Pennsylvania; C. P. Smyth, 
Princeton University, and R, E. Swain, Stanford Uni- 
versity. 

Dr. Fridtjof Nansen, professor of oceanography 
at the University of Oslo, gave a lecture before the 
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Washington Academy of Sciences on May 16 on “The 
Problems of Arctic Exploration.” 

De. S. a. Ejnnier Wilson, lecturer on diseases of 
the nervous system at King^s College, London, lec- 
tured on May 11 on “The ITature of the Epilepsies” 
at Cornell University Medical College. 

De. Richard P. Strong, professor of tropical medi- 
cine at the Harvard Medical School, lectured at the 
Johns Hopkins University School of Hygiene and 
Public Health, Baltimore, April 17, on “The Harvard- 
African Expedition of 1926-1927.” 

The thirteenth Mellon lecture of the Society for 
Biological Research ^of the University of Pittsburgh 
School of Medicine was delivered on May 10 by Dr. 
Hans Zinsser, professor of bacteriology and immunol- 
ogy at the Harvard Medical School, on “The Present 
State of our Knowledge regarding Epidemic En- 
cephalitis.” 

Dr. T. Wingate Todd, Hamann professor of anat- 
omy of the Western Reserve University, delivered the 
annual public address of the James A. Gibson Anar 
tomical Society of the University of Buffalo on May 
8 on “The Anatomy of Digestion.” 

On the evening of April 20 Dr. Bamum Brown, of 
the American Museum of Natural History, gave the 
annual public lecture before the Syracuse chapter of 
the Society of Sigma Xi at Syracuse University on 
“Prehistoric Man in America.” 

In the presence of more than 10,000 employees, the 
board of directors and a few invited guests, a bronze 
tablet honoring the memory of Charles A. Coffin, 
founder of the General Electric Company, was un- 
veiled on May 8 at the Schenectady plant of that com- 
pany. Ceremonies included an address by E. W. 
Rice, Jr., honorary chairman of the General Electric 
board. The fund which made the tablet possible was 
established twenty-five years ago by General Electric 
employees. 

Subscriptions to the Bayliss and Starling memorial 
fund (see Science, April 20, page 414) have, within 
three and a half weeks of being opened, attained the 
sum of £1,400. 

The Commitee on Foreign Relations of the U. S. 
Senate has ordered a favorable report on the bill 
authorizing an annual appropriation of $50,000 to 
be paid to the Gorgas Memorial Institute of Tropical 
and Preventive Medicine in Panama. The gift would 
be dependent upon the completion of the institute 
within five years. 

The three hundredth anniversary of the birth of 
Marcello Malpighi, the founder of histology, was cele- 
brated at Bologna on March 10, 


Dr. Joseph Nelson Rose, associate curator of 
botany in the U. S. National Museum, died on May 4, 
aged sixty-six years. 

Dr. Bird T. Baldwin, head of the Iowa Child 
Welfare Research Station at the University of Iowa, 
died on May 12, aged fifty-three years. 

Proeessoe V. L. Omelianski, the Russian bacteri- 
ologist, member of the Russian Academy of Science, 
died on April 21. Professor Omelianski was one of 
the corresponding members of the Society of Amer- 
ican Bacteriologists. 

Processor S. Nazawa, of the University of Hok- 
kaido, at Sapporo, died on March 23, after a winter 
trip to Otaru. Dr. Nazawa was a well-known ichthy- 
ologist of northern Japan. He devoted himself 
largely to the development of the fishing industry. 

The bacteriologist who died on February 14 from 
Rocky Mountain spotted fever was A, LeRoy Kerlee, 
not A. LeRoy Keyes as incorrectly reported in Sci- 
ence and in publications from which the information 
was obtained. 

The twenty-seventh annual session of the North 
Carolina Academy of Science recently took place at 
the University of North Carolina, under the presi- 
dency of Dr. J. M. Bell, professor of chemistry in the 
university. The following new officers were elected: 
President, J. S. Holmes, of the state forestry commis- 
sion; vice-president, Mary Petty, of the North Caro- 
lina College for Women; secretary-treasurer, H. R. 
Totten (reelected), of the University of North Caro- 
lina; new member to the executive committee, F. A. 
Wolfe. 

The Sigma Xi chapters of Union College and 
Rensselaer Polytechnic Institute held a joint annual 
dinner at the Rensselaer Polytechnic Institute on May 
4. This is the second of such joint annual dinners 
held by the chapters of these two institutions. Dr. 
W. D. Coolidge, of the research laboratory of the 
General Electric Company, was initiated to member- 
ship in the Union chapter. The chemistry and the 
physics departments of Union College took this occa- 
sion to present Sigma Xi keys to Dr. W. R. Whitney, 
Dr. Irving Langmuir and Dr. W. D. Coolidge, for val- 
uable assistance given to these departments during the 
past years. The Rensselaer chapter presented a 
Sigma Xi key to Mr. John Knickerbacker, of Troy, 
who was one of the foimders of Sigma Xi when it was 
organized at Cornell University in 1S86. The main 
speaker of the evening was Dr. W. F. Durand, of 
Stanford University, who gave an addre^ <m the 
Colorado River problem, devoting himself to the 
economic and physical aspects, rather than the 
political. 
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The Pasteur Society of Central California, recently 
organized under the tentative name of ‘^Society of 
Bacteriologists,” as recorded in SciENcas (April 13), 
met in San Francisco on May 9. The new title was 
definitely voted upon as best representing the aims 
and ideals of the organization. The membership now 
numbers 125. Dr. J, C. Geiger, senior surgeon of 
the U. S. Public Health Service and associate pro- 
fessor of epidemiology of the University of Cali- 
fornia, addressed the meeting on “Scientific Aspects 
of Modem Health Department Organization,” pre- 
senting the development of the Chicago department of 
health and its problems. The discussion was led by 
Dr. Charles F. Bacon, of Chicago. 

The annual spring field meeting of the Oklahoma 
Academy of Science was held at Prices Falls, Ar- 
buekle Mountains, on April 20 and 21. The atten- 
dance was about 140, representing faculty members 
and students from fifteen institutions in Oklahoma 
and neighboring states. The subject of geology was 
stressed, and geological excursions were conducted 
each day. Bird walks were held each day, also tree 
walks and flower walks. Lectures were delivered at 
night as follows: “Stratigraphy of the ArbucMe 
Mountains,” O. F. Evans, University of Oklahoma; 
“Flowers,” Paul B. Sears, University of Oklahoma; 
“Hawks,” R. 0. YYhitenton, A. and M. College; 
“Oklahoma Forest Trees,” George R. Phillips, state" 
forester; “Structure of the Arhuckle Mountains,” Y. 
E. Monnett, Univeraity of Oklahoma; “Science and 
History,” Jas. S. Buchanan, vice-president of the Uni- 
versity of Oklahoma; “The Oklahoma Academy of 
Science,” O. M. Smith, president of the academy, 
Oklahoma A. and M. College. Chas. N. Gould, di- 
rector of the Oklahoma Geological Survey, was gen- 
eral chairman in charge of the meeting. 

Ahkouhcemeho? has been made of a gift of $750,000 
for the development of the department of suigery 
of the Washington University in the Barnes Hospital. 
This sum will be expended for the construction of 
three additional floors on the surgical pavilion of the 
Bam^ Hospital and for the surgical work in the 
hospital. Of the $750,000, $450,000 was contributed 
by the General Education Board and $150,000 each 
by Frank C. Rand, chairman of the board of trustees 
of Barnes Hospital and Jackson Johnson, a trustee 
of the Washington University. Constouetion of the 
new hospital wards will begin immediately. 

The biological stations of the United States Bureau 
of Fisheries at Woods Hole, Mass., Beaufort, N. C., 
and Fairport, Iowa, wiU open for the summers ac- 
tivities on June 20, Facilities for research work will 
be afforded at the various stations to independent in- 


vestigators and dormitory facilities will be provided 
as far as possible. Applications for space may be 
made direct to the Commissioner of Fisheries, Wash- 
ington, D. C. There will be accommodations for the 
usual number of workers at Woods Hole, but more 
space will be available at the other two stations, and 
workers who can not be accommodated at Woods 
Hole will be offered equally good laboratory facilities 
at either of the other stations. 

Comparative Psychology Monographs have been 
taken over by the Johns Hopkins Press, and will be 
issued hereafter under the managing editorship of 
Knight Dunlap. The board of editors consists of J, 
E. Anderson, for child psychology; H. A. Carr, for 
the lower vertebrates; W. S. Hunter, for general hu- 
man problems; A. V. Kidder, for racial studies; S. 0. 
Mast, for invertebrates, and R. M. Yerkes, for the 
primates. Manuscripts offered will be referred to the 
appropriate editor immediately, and will be considered 
for publicajion only after being approved by Mm. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The reversionary bequest by Mr. E. J. Bles to the 
University of Cambridge of the residue of his estate 
(about £30,000) has been accepted and is to be used 
for founding a professorship of animal embryology or 
of biophysics in honor of Charles Darwin. 

Dr. Francis Arthur Thomson, dean of the school 
of mines at the University of Idaho since 1917, has 
been called to the presidency of the Montana State 
School of Mines at Butte. 

Dr. Herbert C. Sadler, head of the department of 
naval arcMtecture and marine engineering, has been 
appointed dean of the colleges of engineering and 
arcMtecture at the University of Michigan. 

Dr. Geoboe R. Albertson, acting dean of the school 
of medicine of the University of South Dakota, has 
been appointed dean to succeed the late C. P. Lommen. 
Dr, Albertson was appointed to the chair of anatomy 
at the university in 1912. 

Dr. Alfred C. Reed, a former member of the fac- 
ulty of Stanford University School of Medicine, has 
been appointed professor of tropical medicine in the 
University of California Hooper Foundation for Med- 
ical Research and will take up Ms work in February, 
1929. Dr. Reed is now studying at the London School 
of Tropical Medicine. 

Howard F. Janda, head of the civil engineering de- 
partment of the University of North Carolina, has 
been appointed professor of highway engineering and 
city planning at the University of Wisconsin, 
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Db. G. E. HiiiBEBT has been appointed as research 
assistant to Professor Treat B. Johnson, Sterling pro- 
fessor of chemistry at Yale University for the aca- 
demic year 1928-29. 

Associate Peofessob A. Elizabeth Adams has 
been promoted to a professorship of zoology at Mount 
Holyoke College. 

Habby N . Eaton has resigned the associate pro- 
fessorship of geology at Syracuse University. 

Db. W. B. Cbow, lecturer in botany at the Univer- 
sity College, Cardiff, has been appointed head of the 
department of biology at the Technical College,’ Hud- 
dersfield, in succession to Dr. T. W. Woodhead, who 
will soon retire. 

Db. Adolf Praenkel, professor of mathematics at 
the University of Marburg, has been called to the 
University of Kiel. 


DISCUSSION AND CORRESPONDENCE 

THE REAPPORTIONMENT BILL IN 
CONGRESS 

House Resolution 11725, reported favorably by 
the House Committee on the Census on April 4, 1928, 
presents an interesting scientific situation. 

This bill, which provides for an automatic appor- 
tionment of 435 representatives after each decennial 
census (unless Congress takes other action), specifies 
the method of major fractions as the method to be 
followed in the computation; and the report of the 
Committee (no. 1137) describes this method of major 
fractions as a “specific, concrete and exact scientific 
method.” As a matter of fact, this method is an 
obsolete method which has failed to secure the ap- 
proval of any scientific body. 

The problem of selecting the best method of ap- 
portionment is a mathematical problem of quite un- 
expected complexity, on account of the necessity of 
obtaining a solution in whole numbers. The problem 
has-been the occaaon of bitter debates in Congress for 
over a hundred years. Several different methods have 
been used and later discarded. On one occasion, 
after a long speech by Daniel Webster, the Senate 
reversed the action of the House on purely mathe- 
matical grounds. Not until 1921 did a satisfactory 
solution of the problem become available. In that 
year, at the request of Senator Sutherland, the Joint 
Advisory Committee to the Director of the Census 
held extensive hearings on the subject and published 
a unanimous report in favor of a method, then new, 
known as the method of equal proportions— a method 
which in point of simplicity, directness and intelli- 
gibility leaves nothing to be detired. This method 


has since been endorsed by a general consensus of 
scientific opinion. It was adopted in the only bill 
which came up in the House in 1927, and at that time, 
according to Hasbrouck^s “Party Government in the 
House of Representatives” (p. 126), the “method of 
equal proportions was pretty generally favored over 
the method of major fractions which had been the 
basis of the 1911 apportionment.” All the bills intro- 
duced in the House in the early part of this winter, 
which specified any definite method, specified, as a 
matter of course, the method of equal proportions. 
Moreover, the question of the choice of method is 
vitally important at the present time, since, if the 
proposed legislation is carried, there are conceivable 
distributions of population for which the choice of a 
wrong method might affect the number of representa- 
tives in every state in the Union. 

In spite of these facts, the present report from the 
House Committee on the Census makes no mention 
whatever of the method of equal proportions and 
totally ignores the scientific report of the Advisory 
Committee. Why this sudden change? 

The change is attributable entirely to the efforts 
of one man, Professor W. F. Willcox, of Cornell, 
whose testimony before the House Committee, as 
printed in the hearings for February 21, contains an 
entirely false description of the method of equal pro- 
portions, by which, supported as it was by impres- 
sive charts and diagrams, the committee was com- 
pletely misled. 

In a carefully worded paragraph on page 61, re- 
peated with emphasis on page 62, instead of pre- 
senting the simple definition of the method of equal 
proportions which is well known in the literature of 
the subject, he substitutes therefor a complicated defi- 
nition which bears no resemblance to the. standard 
method and leads to strikingly different results. For 
example, suppose 100 representatives are to be ap- 
portioned among the five states A, B, C, D, E, in the 
following table, according to the method of equal pro- 
portions. Column I shows the result under the true 
method of equal proportions; column H shows the 
result under Professor WiUcox^s erroneous idea of 
that method. The results are different for four of the 
five states. 


State 

Population 

I 

n 

A 

12,972,500 

52 

51 

B 

11,000,000 

45 

44 

0 

345,000 

1 

2 

D 

342,500 

1 

2 

E 

340,000 

1 

1 


25,000,000 

im 
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Other parts of his testimony are equally erroneous 
and misleading, but no opportunity was afforded for 
rebuttal, and the committee had no reason to question 
the accuracy of the information offered it. Moreover, 
after a number of these errors were called to Pro- 
fessor Willcox’s attention, he declined to take steps to 
correct them. 

From the scientide point of view there is another 
feature of the situation which is even more unfortu- 
nate. After admitting (p. 88) that ‘^a large majority 
of mathematicians and statisticians are on record in 
favor of the method of equal proportions,’^ Professor 
Willeox secured and read into the hearings about a 
dozen statements from constitutional lawyers and pro- 
fessors of political economy in favor of his method of 
major fractions and thus persuaded the committee 
that there is a conflict of opinion among scholars on 
this subject. Inasmuch as these scattered statements 
were secured by means of the same unsuspected nois- 
iof ormation that had misled the committee, they can 
not be regarded as concerted or final judgments. 

There is of course no conceivable conflict of interest 
between the mathematicians on the one hand and the 
political scientists on the other hand. On the mathe- 
matical side the problem is a highly technical one, 
requiring investigation of scores of different methods ; 
the results of the mathematical analysis are indispen- 
sable to the statesmen who must make the final choice 
between the small number of methods that are found 
to be logically possible and workable. Among the 
logically possible methods, the method of equal pro- 
portions is the only method which has the approval 
of any organized body of scholars. If Professor Will- 
cox has any serious objections to offer against this 
method, he owes it to mathematicians and economists 
alike to publish his views in some regular journal, so 
that they may be accessible to the scrutiny of all 
groups of scholars. 

This is not the place to go into any detailed dis- 
cussion of the problem. Full references may be 
found in a recent paper in the Transactions of the 
American Mathematical Society for January, 1928. 
The important thing in relation to Congress is to 
have scientific opinion united on a scientific question. 

Professor Willcox has himself suggested that the 
American Political Science Association might well ap- 
point a committee to investigate and report on this 
subject. This is a suggestion which should be wel- 
comed by all those interested in the constitutional as- 
pects of the problem. If it is generally accepted, as 
seems now to be the ease, that the provisions of the 
constitution are not intended to favor ^stematically 
either the smaller or the larger states in any appor- 
tionment of representatives, then the question becomes 


a purely mathematical one. The mathematical evi- 
dence, which was seriously misrepresented in the re- 
cent hearings, clearly indicates that the method of 
equal proportions is the one method which has no 
bias in favor of either the smaller or the larger states. 
It would be most unfortunate to have any other 
method incorporated in permanent legislation. 

Edward Y. Huntingo^ok 

„ Harvard University 

A POSSIBLE CORRELATION OF EYE SORE- 
NESS WITH VITAMIN A DEFICIENCY 
AMONG THE NEZ PERCES INDIANS 

The relation of vitamin A deficiency to a character- 
istic eye disease, known as xerophthalmia, keratoma- 
lacia, etc., was discovered by Osborne and Mendel in 
1913 in their feeding experiments upon rats. Since 
the publication of their work various authorities have 
endeavored to determine whether a deficiency of vita- 
min A in the diet might not also be responsible for 
eases of eye trouble in man. The existing evidence 
upon this point by McCollum, Mori, Bloch' and other 
observers has been summarized on pages 192 and 193 
of Sherman and Smith’s work upon ^^The Vitamins” 
of the American Chemical Society Monograph Series. 

In the present note the writer wishes to call atten- 
tion to what appears to be a much earlier recorded 
instance of eye soreness in man as a result of vitamin 
A deficiency. The references are contained in the 
journal of the expedition conducted by Lewis and 
Clarke to the northwestern territory of the United 
States in the years 1804r-5--6, under the dates of May 
10-12, 1806. The following extracts relate to obser- 
vations made by the expedition during its stay with 
the Chopunnish or Npz Perces Indians within the pres- 
ent borders of Idaho. The page references are to 
Volume III of the "History of the Expedition under 
the Command of Captains Lewis and Clarke,” pub- 
lished by the Allerton Book Co., New York, 1922. 

The chief spoke to the people, who immediately 
brought about two bushels of dried quamash roots, some 
cakes of the roots of cows (kouse), aud a dried salmon 
trout: we thanked them for this supply, but observed 
that, not being accustomed to live on roots alone, we 
feared that such diet might make our men sick. (Page 
102 ). 

Their chief subsistence is roots, and the noise made 
by the women in pounding them gives the hearer the 
idea of a nail factory, (Page 104.) 

We now resumed our medical labours, and had a num- 
ber of patients afflicted with scrofula, rheumatism and 
sore eyes, to all which we administered very cheerfully 
as far as our skill and supplies of medicine would per- 
mit. We also visited a chief who has for three years 
past so completely lost the use of his limbs, that he lies 
like a perfect corpse in whatever position he is placed^ 
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yet lie eats heartily, digests his food very well, has a 
regular pulse, and retains his flesh; in short, were he 
not somewhat pale from lying so long out of the sun, 
he might be mistaken for a man in perfect health. This 
disease does not seem to be common; indeed, we have 
seen only three eases of it among the Chopunnish, who 
alone are afUeted with it. The scrofulous disorders we 
may readily conjecture to originate in the long confine- 
ment to vegetable diet; which may perhaps also increase 
the soreness of the eyes; hut this strange disorder 
baffles at once our curiosity and our skill. Our assistance 
was again demanded early the next morning, Monday 
12, by a crowd of Indians, to whom we gave eye-water. 
(Page 106.) 

They then invited us into the tent, and told us that 
they now wished to answer what we had told them yes- 
terday; but that many of their people were at that 
moment waiting in great pam for our medical assistance. 
It was therefore agreed that Captain Clarke, who is the 
favourite physician, should visit the sick, while Captain 
Lewis would hold the council. (Page 107.) i 

Boots axe all characterized by a very low vitamin A 
content and the absence of this important nutritional 
factor in the almost exclusively root diet of the 
Chopunnish Indians might very well give rise to eye 
soreness, a supposition which is hinted at with almost 
remarkable prescience in the report of the expedi- 
tion. The cases of paralysis observed among the 
Chopunnish may also possibly have resulted from the 
lack of some necessary ingredient in the diet. 

The observations of the Lewis and Clarke expedi- 
tion upon the food and diseases of the various tribes 
of Indians which were visited are very complete but 
in no other case, besides the incident just cited, is 
the evidence so clearly marked of specific dietary 
deficiency on the one hand and of definite physical 
ailments on the other. With other tribes the use of 
roots was supplemented by the addition of cereals, 
vegetables, berries, nuts, fish and game. The general 
practice of the aboriginal Indians in eating the whole 
grain and in consuming all the organs of fish and game 
protected them no doubt from certain diseases which 
might have been incurred with the more civilized 
methods of preparing food. 

C. A. Browne 

Bureau op Chemistry and Soils 

THE LITER AND THE CUBIC DECIMETER 

In the original conception of the metric system of 
weights and measures ail units of length, area, volume 
and mass were intended to be derived from the single 

1 The above references will also he found on pages 1002 
to 1006 of Vol. Ill of the better known edition of the 
Lewis and Clarke expedition published by Elliott Gou^ 
in 1893. 


basic unit of length, the meter, which was by defini- 
tion equal to one ten millionth of the earth’s qnadrant 
from** pole to equator. A cube having its edge equal 
to one tenth of the meter was provisionally adopted 
as the unit of volume, and was designated the cubic 
decimeter or the liter. The mass of this volume of 
water when at the temperature of its -maTnTmTm 
density was provisionally adopted as the unit of 
mass, and was designated the kilogram. 

It was found, however, that there were certain 
difficulties in the way of the practical realization of 
the original plan. For example, it was impracticable 
to determine accurately the length of the earth’s ' 
qnadrant and thus to fix the length of the meter on 
that basis. That difficulty was avoided by forsaking 
the original plan of deriving the meter from the 
figure of the earth and by defining the meter arbi- 
trarily in terms of a specific material standard of 
length. 

In attempting to establish the standard of mass in 
terms of the standard of length it was found that 
masses could be directly compared more accurately 
than they could be established through measurements 
of volume. It was, therefore, found advisable to 
depart again from the original plan and to define 
the kilogram arbitrarily in terms of a specific stand- 
ard of mass without reference to the meter. Two 
arbitrary and independent standards were in that 
way established; the meter as the standard of length 
and the kilogram as the standard of mass. 

As a result of the establishment of the Miogram 
independent of the meter there arose a need for a 
unit of volume which would also be independent of 
the meter. Such a unit was defined as the volume 
of a kilogram of water at the temperature of its 
maximum density. This new, or redefined, unit of 
volume was given the same name as that originally 
applied to the cube of one tenth of the meter; that 
is, it was still called the liter, although by the new 
definition it bears no direct relation to the cubic 
decimeter or to the meter. It is used in determina- 
tions of density and volume based on mass. That 
is, it is directly related to the kilogram. 

We, therefore, now have two distinct units of 
volume in the metric system, the cubic decimeter 
derived from the unit of length and the liter derived 
from the unit of mass. These two units differ in 
volume by about twenty-seven parts in a million, the 
liter beiug the larger. The one thousandth part of 
the cubic decimeter is the cubic centimeter, and the 
one thousandth part of the liter is the milliliter. 
These units, of course, bear to each other the same 
felation as do the cubic decimeter and the liter, the 
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milliliter being larger than the cubic centimeter by 
twenty-seven parts in a million. 

It is a peculiar fact that although the one-thou- 
sandth part of the liter is the unit that is almost 
universaUy employed in measurements of volume and 
density of liquids, it is most often designated as the 
^'cubie centimeter’^ or “cc” instead of by its correct 
designation ^'milliliter” or "ml.” While the two units 
are so nearly equal as to be interchangeable for 
many purposes, yet the diJEerenee between them is 
sufficient to be very troublesome at times. 

The only safe procedure is always to make sure 
which unit is being employed and then to designate it 
correctly. The. preferable designation is "cm®” for 
the cubic centimeter and "ml” (not "cc”) for the 
milliliter. 

It is unfortunate that the kilogram should not have 
been made a little lighter or the meter a little longer 
in order that the cubic decimeter and liter might have 
been equal and the original plan of interrelation of 
the units carried into effect. 

H. W. Bearob 

Bureau of Stanuaeds, 

WASHINOrON, B. 0. 

THE PASSING OF THE CIRCUIT SYSTEM OF 
COLLECTING WEATHER REPORTS 

Orr April 1, 1928, the Western Union Telegraph 
Company abandoned the circuit system, inaugu- 
rated in 1871 and used continuously since in collecting 
the twice-daily weather-reports from points in the 
United States and Canada. 

A new and more flexible system was installed 
which ob'siated the necessity of withdrawing twice 
daily about 15,000 miles of wire from the usual com- 
mercial channels, for the exclusive use of the weather 
bureau. Two centers of collection and distribution, 
Chicago and New York, are a part of the new 
system. The largest factor in making the change was 
the very general use of automatic sending- and receiv- 
ing-apparatus by the telegraph company in recent 
years whereby several channels of communication both 
ways are possible on a single wire. 

The old system required hand operation, and traffic 
could flow but one way at a time. 

Ajumm J. Henry 

Weather Buseau, 

Washjnoton, B. C. 

THE ABNORMAL SPECIFIC HEAT OF A 

RAREFIED GAS AT A LOW TEMPERA- 
TURE, AND THE COSMIC 
RADIATION 

In a paper that will appear in the May number of 
the Journal of the Franklin Institute it is ^own 


thermodynamically that a gas at a very small molecu- 
lar concentration, at which it is largely or altogether 
in the atomic state, near the absolute zero of tempera- 
ture, has an abnormally large specific beat which may 
amount to thousands of calories per gram. This is 
due to three separate effects, each of which need not 
always occur. One of them is intimately connected 
with the remarkable result also obtained thermo- 
dynamically that the internal heat of evaporation of 
all substances is zero at the absolute zero of tempera- 
ture. This result was obtained by means of the result 
deduced previously by the writer^ that the adiabatic of 
zero entropy corresponds to zero absolute tempera- 
ture. It was also obtained independently of consid- 
erations of the zero of entropy, thus incidentally fur- 
nishing welcome evidence from another direction of 
the truth of the foregoing result. 

These abnormally large specific beats — ^they are 
likely to be specially large in the case of gaseous 
C, Hg, Og and Ng — are bound to be attended by great 
changes in the electronic configuration of the atoms 
with decrease of temperature, during which some of 
the electrons are likely to fall through very high 
potentials. This would give rise to an electro-mag- 
netic radiation some of which might conceivably be 
of greater penetrating power than the y radiation of 
radium. The cosmic radiation which appears to come 
from interstellar space might well be caused in this 
way. For no doubt this space contains various gases, 
especially the above, at an extremely low molecular 
concentration, whose temperature is near the abso- 
lute zero and still decreasing. 

Since the air in the upper region of the atmos- 
phere is at a low concentration and temperature, it 
is not improbable that a large part of the cosmic 
radiation proceeds from this region. If that is so 
the radiation arriving in a horizontal direction would 
be larger for a given solid angle than that in a ver- 
tical direction, a deduction which could be tested 
experimentally. 

R. D. Kleeuian 

Schenectady, N, T. 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 

MACROSCOPICAL DETECTION OF THE 
MEDULLATED WOOL FIBER 

The meduUated wool fiber is considered a serious 
defect in the fleece. In the United States little if any 
attention has been given the problem of its elimina- 
tion, possibly because most of the woven fabrics 
manufactured for clothing purposes in this eountiy 

^ J. Phys. Ohem., SI, 940, 1927. 
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are made from the finer grades of wool, among which 
the medullated fiber does not so frequently occur. 
Among British wool manufacturers, however, the 
medullated fiber is looked upon as a menace to the 
prestige of British woven fabrics. It is thought to 
be responsible for harsh, wiry fieeces which do not 
work up well in the manufacturing processes. The 
medullated fiber is also criticised for lack of tensile 
strength and elasticity, and by some is accused of be- 
ing responsible for uneven dyeing of certain goods. 

Medullated fibers may be found among most of the 
improved breeds of sheep, including the Merino, but 
it is found in greatest quantity among the long-wool 
breeds, such as the Lincoln, Leicester, Cotswold and 
Romney. Sharp criticism of some New Zealand 
crossbred wools has recently been made by certain 
leading figures in the British textile trade, who point 
to the very great desirability of eliminating those 
^^strong” or ''hairy” fibers from the fleece. Obviously 
such elimination must be made by the breeder, if it is 
to be accomplished at all. 

The presence of the medullated fiber can not be ac- 
curately detected by simple optical examination of 
the fleece, although the medulla is easily seen under 
the low power of the microscope when the fiber is 
prepared in a balsam mount. The literature on the 
subject contains no references to macroscopic detec- 
tion. 

A problem recently undertaken by the writer, in- 
volving the isolation of several thousand medullated 
fibers, led to the discovery of a method of detecting 
medullated wool fibers without the aid of a micro- 
scope. The method is simple and its use by breeders 
as well as by investigators seems warranted. 

A rectangular piece of glass, of a size somewhat 
shorter in one dimension than the length of the 
fibers to be tested, is placed horizontally over a dull 
black or dark blue background. A small quantity of 
glycerin is then poured on the glass. The glycerin 
will have a tendency to spread over the glass and thus 
gradually become too shallow in depth to permit 
proper immersion of the fiber. This difficulty may be 
overcome by making on the glass a wall of paraffin 
in the shape of a parenthesis almost joined at the 
top and bottom. The fibers are cleaned in benzene 
to remove the excess of natural oil and dirt, and then 
are immersed one at a time in the shallow lake of 
glycerin. The ends of the fiber are held in the fingers 
and the two openings in the wall of paraffin permit 
the fiber to be held completely submerged and almost 
in contact with the glass. 

The operation is carried on in natural light sub- 
dued to a point where reading would be difficult. The 
writer has found it convenient to work close to a 
window and to regulate the light by manipulation of 


a piece of very thick felt used in place of the ordin- 
ary window blind. 

If the light has been properly regulated, a medul- 
lated fiber subjected to the treatment described can be 
seen as a faint white line across the glass, while non- 
meduUated fibers can not be seen at all. 

Tests of the efficacy of the method were carried out 
by examining under the microscope many fibers, both 
medullated and non-medullated, separated by use of 
the glycerin. These tests showed no errors in isolating 
medullated fibers, although a few which contained 
only traces of medullae were classed as non-medul- 
lated. The method is applicable to the examination 
of wool from any of the long-wool breeds, and with 
practice might be applied to finer fibers. 

Tests with liquids other than glycerin, having a 
high refractive index, suggest that the index of re- 
fraction may be responsible for the phenomenon. 
Cottonseed oil, aniline, balsam, and other substances 
give fairly satisfactory results, while with water the 
detection is impossible. 

J. r. WiLSOH 

College op Agkicxjlttjre, 

IJNIVEESITY op OALTPOEinA 

A PERFUSION FLUID FOR ELASMOBRANCHS 

The use of diluted sea-water as a perfusion fluid 
for vertebrate tissues has been attended in the past 
with only partial success. Failure in the case of 
elasmobranch hearts, at least, was considered by 
Mines^ to be due to the excessive magnesium content. 
The ratio of Mg to the other metals is about five times 
as great in sea-water as in elasmobranch serum, and 
about fifteen times as great as in the sera of land ver- 
tebrates.® Since the relative proportions of Na, K 
and Ca in sea-water are very similar to those found 
in vertebrate tissues generally, it seemed that the Mg 
might be the only disturbing factor. 

It has been found possible to precipitate most of 
the Mg and relatively little of the Ca from sea-water 
by the addition of NaOH- To each liter of sea-water 
is added 12 cc of a 10 normal solution of NaOH, and 
the mixture is allowed to stand overnight in a stop- 
pered flask. The fioeculent precipitate settles in a 
compact mass at the bottom of the flask, and the 
supernatant liquid may be decanted easily through a 
filter. If the precipitate is not allowed to settle com- 
pletely, filtration is unduly slow. The filtrate, after 
neutralization to pH 8 with a few drops of concen- 

1 Mines, Gf. R., On the Mation to Electrolytes of the 
Hearts of Different Species of Animals/' I — Elasmo- 
branchs and Peeten, J(mr* JPhys,, 1912, 4S, 467. 

sMaeafinm, A, B., ^'The Paleochemistry of the Body 
Ti^i^ and Huids^" Bcv., 1926, 6, 316. 
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trated HCl, may be used as tbe stock solution for a 
perfusion fluid wMeli has proved highly satisfactory 
for dogfish and skate hearts. Preparatory to its actual 
use, this modified sea-water must he diluted as follows : 

Modified sea-water - 30 ec. 

Urea, 20 per cent, sol 10 ee. 

Distilled water 60 ee. 

The acidity will then need to be adjusted with dilute 
HCl to pH 7.4, to correspond with the pH of elas- 
mobranch serum. The diluted mixture compares fa- 
vorably in its physiological effects with Knowlton 
solution, the standard artificial salt-mixture for elas- 
mobranch tissue; and it has the advantage of being 
much simpler and cheaper to make up. 

Determinations of the Ca and Mg content of solu- 
tions prepared in this way yielded the following re- 
sults. Unmodified sea-water similarly diluted and 
Ejiowlton solution are included in the table for com- 
parison : 


Modified sea-water (a) 

Oa-Mola/liter 
0020 

Mg-Mols/liter 

.0037 

a t* it 

(b) 

.0019 

.0046 

€{ it it 

(e) 

.0021 

,0042 

Flam sea-water 


0032 

,0145 

Knowlton solution 


.0040 

.0050 


A detailed study of the precipitation of Ca and Mg 
from sea-water by NaOH^ shows that the removal of 
more Mg entails the loss of so much Ca and the gain 
of so much Na that the physiological salt-balance is 
destroyed- It is therefore impossible to extend the 
foregoing technique to the preparation of a medium 
suitable for land-vertebrate, 

Eleanor M. Happ 
Marine Biological Laboratory, 

Woods Hole 


SPECIAL ARTICLES 

THE SEXUAL STAGE OF FUNGI INDUCED 
BY ULTRA-VIOLET RAYS 

On January 29, 1928, while studying the effect of 
ultra-violet radiation of fungi in agar plate cultures 
radiated on January 25, it was noted that perithecia, 
the sexual stage of the fungus, had formed in great 
numbers on certain portions of the exposed plates. 

The fungus under consideration was one, our labo- 
ratory number 10,” of several strains of Glomer- 
eUa cingulata that have been under close observation 
for some months. This culture was originally de- 
rived from apples affected with Bitter Rot and in 
October a single conidinm was isolated in my labora- 
tory, All cultures of "G 10” since that time have 

3 Kapp, E. M., Unpublished. 


been from this monosporous strain. In no case were 
perithecia observed to develop on this monosporous 
strain. 

This same essentially non-sexual strain in all agar 
cultures exposed to ultra-violet rays of certain in- 
tensity and for certain time develops perithecia liter- 
ally by millions. Thus in the plate represented in 
the ^figure more than one hundred perithecia were 
visible in one focus of one low power field of the 
microscope or more than 1,500 on the exposed region 
of this small colony. It will be observed that no 
perithecia developed in the non-radiated part. Per- 
haps the most striking evidence that the radiation 
induces the perithecia was given by projecting the 
rays through a circular aperture of 0.5 mm. diameter 
upon a susceptible colony. The perithecia developed 
in great quantities in the small area radiated and 



Pig. 1. Portion at right directly radiated ; at left not 
so. Dotted region is perithecial; these on the right in- 
duced by direct radiation, the few at the left by in- 
direct radiation. 

only in that area. Their origins are visible two 
days after radiation as hyaline globose bodies and 
they can probably be traced to a much earlier time, 
since unusual branching is apparent within a few 
hours after radiation. In four days they appear as 
well-developed, spherical black bodies; asei and spores 
soon form. The perithecia differ from those natu- 
rally formed in that they are spherical and non- 
stromatic, but the asci and spores agree precisely 
with those found iu nature. 

AH other strains of Glomerella that have been tested 
have given responses like those of “G 10.” It ap- 
pears certain that these ultra-violet rays or others 
near them have also a greatly accelerating effect on 
conidial production in this and other genera of fungi, 
for example, a Coniothyrium that normally produces 
pycnidia only at the end of several weeks and when 
the colony has completely occupied the petri dish, 
when radiated responds within a few days with 
numerous pycnidia. 
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Exposure was to full radiation from a Cooper 
Hewitt quartz mercury arc, half of the colony shaded 
with cardboard to serve as a control. Two kinds of 
radiation resulted in perithecia: a, direct rays upon 
the exposed half of the colony, which resulted in 
perithecia deeply buried in the agar; b, indirect rays 
diffused to a few millimeters under the edge of the 
cardboard shield, which gave superficial perithecia. 

The activating region of the spectrum has been 
determined by means of various screens as in the far 
ultra-violet, probably between the Ingstrom wave- 
lengths of 2760 and 3130. 

That the effect is not the result of a chemical change 
produced in the medium by the radiation, but is a 
direct response by the mycelial cells to radiation, is 
rendered extremely probable by the results of several 
experiments directed to this special question. 

Studies are now being made to determine the exact 
wave-lengths involved and the effect of these rays 
upon other species and genera of fungi both of the 
Ascomycetes and Fungi Imperfecti; the relation of 
the age of the mycelium to its susceptibility to stimu- 
lation; and the various steps in the development of 
the perithecium from the time of stimulation onward. 

A presentation of this study was made at the meet- 
ing of the Illinois Academy of Science in April and 
a more complete account will be published soon in the 
Botanical Gazette, 

F. L. Stevens 

ITniveesitt of Illinois 

THE AMIDE NITROGEN OF BLOOD 

When it was established by Folin and Denis^ that 
blood contains exceedingly small quantities of am- 
monia, it became necessary to consider whether or not 
such amounts were capable of furnishing the ammonia 
found in urine by simple excretion by the kidney. 

Nash and Benedict^ reasoned that the kidney must 
form the ammonia it excretes because they found no 
increases in blood ammonia with kidney ablation, and 
increases in urinary ammonia seemed to be unaccom- 
panied by significant increases in the ammonia content 
of blood. Their belief in the special ammonia-form- 
ing function of the kidney was strengthened by their 
observation that the blood leaving the kidney is richer 
in ammonia than the blood that enters it. 

The subsequent finding of Bliss® that other organs, 
notably the pancreas, show increases of ammonia in 
the blood leaving the origan su^ested that ammonia 

1 Folin, O,, and Denis, W., *7. Biol, Chenk, xi, 161 
(1912). 

2 Nash, T. P., Jr., and Benedict, S. R., J, Biol, Chem., 

1981, 468. 

3 Bliss, Sidney, J. Biol, Chem,, 1926, Ixvii, 109. 


formation, instead of being limited to the kidney, is a 
general tissue phenomenon. 

He was not only able to demonstrate accumulations 
of ammonia in the blood of nephrectomized dogs, but 
found that such dogs only maintain low levels of blood 
ammonia concurrently with the elimination, by way of 
vomitus, of amounts of ammonia quantitatively com- 
parable to their, normal urinary excretion of ammonia. 

While unsuccessful attempts have been made to dem- 
onstrate the existence of complex ammonia combina- 
tions in blood, this phase of the subject has now been 
studied with very favorable results. The demonstra- 
tion of ammonia in a form not yielded by the ordinary 
methods, yet available within the body under the influ- 
ence of enzyme action, would clear up a large body of 
facts already known about ammonia metabolism. 

It seemed that the kidney might possess an enzyme 
that is capable of liberating ammonia from its com- 
bination in blood, and the search for such an enzyme 
revealed its presence. 

The determination of ammonia that is obtained from 
blood by the use of this new kidney enzyme furnishes 
amounts of ammonia approximately a thousand times 
the old value — and for human blood the value is 115- 
125 mg instead of 0.05 to 0.10 mg nitrogen per 100 
cc blood. 

When purified casein was tried as a possible sub- 
strate for the enzyme, ammonia was liberated in ap- 
preciable amounts. 

Using casein as a substrate, the new enzyme was 
compared with trypsin as to the rate of formation of 
amino-nitrogen, and ammonia. Hunter and Smith^ 
found that 37 per cent of the casein nitrogen was in 
the form of amino-nitrogen after twenty-four houxs^ 
contact with trypsin, while the kidney enzyme liber- 
ated somewhat less than that amount in three days. A 
comparison of the formation of ammonia from casein 
by both enzymes shows that the kidney enzyme is much 
more specific for ammonia formation. Trypsin 
yielded 0.8 per cent, of the total casein nitrcgen as 
ammonia in twenty-four hours, and 4.26 per cent, in 
eighty-eight days, while the kidney enzyme liberated 
more (5.1 per cent.) in four days than had trypsin 
in eighty-eight days (4.26 per cent.). 

Hunter and Smith say : 

The absence of relation, in oux experiments, betwe^ 
peptolysis and amidolysis is so conspicuous that th^e 
processes would really seem to have been catalyzed by 
two separate enzymes. We venture accordingly to sug- 
gest, as a working hypothesis, that the liberation of the 

4 Hunter, Andrew, and Smith, Ralph G., J. Biot Cham., 
19M, 3x11, 649. 
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amide-nitrogen of proteins is not, strietly nnderstood, a 
fimetion of trypsin at all, but is to be attributed to the 
action of a specific enzyme, possibly of tissue origin, by 
wMch trypsin as usually prepared is liable to be accom- 
panied. 

The discovery of the enzyme in kidney seems to jus- 
tify the opinion quoted from Hunter and Smith — and 
this enzyme has been shown to be directly concerned 
with ammonia metabolism. 

The action of the kidney enzyme suggested so 
strongly that it was amide-nitrogen that was being at- 
tacked that the more simple, direct and accurate 
method of acid hydrolysis was tried. This was par- 
ticularly indicated by the fact that no ammonia was 
ever liberated by the new enzyme from the protein- 
free fraction of blood, so that it was possible to use 
the blood proteins only for the ammonia determination. 

Acid hydrolysis was found to give results of the 
same magnitude as those obtained by the use of the 
new enzyme. The method that was developed is now 
in the course of publication elsewhere. 

The amide-nitrogen of blood is to be carefully dis- 
tinguished from the conception of an ammonia-pre- 
cursor or ammonia “mother-substance.” From the 
metabolic standpoint it has been shown by studying 
the changes in amide-nitrogen during changing condi- 
tions of acid-base balance in the body that the amide- 
nitrogen of blood comes from ammonia formed in tbe 
tissues. 

Pamas® has measured the ammonia that develops 
when blood is allowed to stand, and his values, which 
are only 2 to 4 per cent, of the values hereby estab- 
lished, he has designated as representing an ammonia- 
precursor or “ammonia mother-substance.” The work 
of Pamas has, therefore, no relation to the presence of 
amide-nitrogen. After considerable study by himself 
and collaborators, Pamas concludes that his “ammonia 
mother-substance” bears no relationship to the state of 
acid-base balance: “Es wird daraus geschlossen, dass 
die Ammoniakmuttersubstantz des Blutes eine andere 
physiologisehe Funktion hat als Ammoniah als solches 
zu bilden, und dass aus den abgespaltenen Aminogrup- 
pen in vivo andere Stickstoffverbindungen entstehen.” 

In the latest articles that have come to the attention 
of the writer, the “ammonia mother-substance” of Par- 
nas has been abandoned and the attempt made to 
attach metabolic significance to the exceedingly low 
values for ammonia which must now be considered as 
accidental values developed during the course of the 
analysis. 

Sidney Bliss 

Department OP BiocHEiasYRY, 

McGiin Dniveesity 

5 Pamas, J. K., and Heller, J., ZtscJtr.^ 1D24, 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

THE SPRING MEETING OF THE EXECUTIVE 
COMMITTEE 

The regular spring meeting of the executive com- 
mittee of the council of the American Association was 
held at the Cosmos Club, in Washington, on Sunday, 
April 22, with the following members present: Cattell, 
Curtiss, Humphreys, Johnston, Kellogg, Livingston, 
Wilson. The absent members were : Moulton, Osborn, 
Pupin, Ward. The chairman, Dr. J. McKeen Cattell, 
presided. The foHowing is a summary of the busi- 
ness transacted. 

1. The minutes of the last meeting were reported as 
having been approved by mail. 

2. The permanent secretary reported that, since last 
September 30, there had been a net increase in mem- 
bership of 1,453. The number of members in good 
standing on April 21st was 15,074, with 1,241 addi- 
tional names on the roll, but in arrearage for dues for 
one or two years. The total number of names on the 
roll was therefore 16,315. The number of those in 
arrears was proportionately somewhat less than for 
the same date last year. About next October 1 there 
will be sent out between 75,000 and 80,000 invitations 
asking non-members to join tbe association. Members 
are asked to continue to send to the Washington office 
names of persons who might be interested to join. 

3. A letter was read from William L. Co-rbin, 
librarian of the Smithsonian Institution, who said, in 
part: “I am writing to thank you and, through you, 
the American Association for the Advancement of 
Science, for the very generous gift of miscellaneous 
publications that the association made not long ago 
to the Library of tbe Smithsonian Institution. We 
are deeply appreciative of this gift and most grateful 
for it. Already, in checking up these publications, we 
have discovered hundreds of complete volumes and 
parts of volumes needed in our standard sets. Not a 
few of these we had found it impossible before to get 
from any source. Other volumes and parts of great 
value to us are coming to light every day as the work 
of sorting the contents of the boxes goes on.” 

4. It was voted that the regular fall meeting of the 
executive committee will be held at the Cosmos Club, 
in Washington, on Sunday, October 21, 1928, the 
morning session to open at 11 o’clock. 

5. A committee of three was named, to cooperate 
with the section committee of Section K (Social and 
Economic Sciences), to elect a section secretary and to 
arrange for the section at the approaching New York 
meeting. This committee consists of J. McK. Cattell, 
B. E. Livingston and Edwin B. Wilson, the last men- 
tioned being chairman. 

6. Dr. Wesley C. Mitchell, director of research, 
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National Bureau of Economic Research, was elected a 
member of the section committee of Section K for the 
term of office ending at the close of the annual meet- 
ing of December, 1931. 

7. A special committee on linguistic sciences in the 
association was named, as follows : George M. Bolling, 
B. E. Livingston and Edward Sapir, the latter being 
chairman. This committee was requested to consider 
further the problems of Section L (Historical and 
Philological Sciences) with special reference to the 
needs of those interested in the linguistic sciences. It 
was also asked to name a chairman and a secretary 
for the section from the field of linguistics, to name 
an eminent scientist in this field to represent it by an 
address at the approaching New York meeting, and to 
arrange for a suitable program in linguistics for that 
meeting. 

8. A petition from the Linguistic Society of 
America, for a special section!" on linguistic sciences 
in the association, brought up the general problem of 
section classification and subdivision, and it was the 
consensus of opinion of the executive committee that 
it would be well to consider in the near future the 
suggestion that a new arrangement of association sec- 
tions be adopted, with perhaps just three sections or 
divisions (exact, natural and humanistic sciences, for 
example) instead of the present larger number. If 
such a plan were adopted there might be several sub- 
section organizations in any section and the affiliated 
societies would function, in Association organization, 
as subsections. There would then be only three asso- 
ciation vice-presidents and only three retiring vice- 
presidential addresses at an annual meeting. This 
suggestion should receive further attention. 

9. Dr. R. G. Hoskins, of the Harvard Medical 
School, Boston, Mass., was elected to the secretaryship 
of Section N for the current year, his term to expire 
at the close of the fifth New York meeting. 

10. In view of the present vacancies, caused by 
death and resignation, in the committee of one hun- 
dred on research and in its subcommittees, which will 
need to be filled in the near future, it was voted that 
the term of office of members of the committee and 
of its subcommittees shall extend from the time of 
their election to the close of the next following annual 
meeting of the association. It was also voted that the 
present members of the committee and of its subcom- 
mittees shall hold office till the end of the fifth New 
York meeting. 

11. The executive committee expressed its great re- 
gret at the resignation of Dr. Maynard M. Metcalf, 
secretary of the subcommittee on research in educa- 
tional institutions and chairman of the joint committee 
on research in colleges, and its appreciation of the 
work accomplished under Dr. Metcalfs leadership. 

12. Dr. C. E. Seashore, dean of the Graduate School, 


University of Iowa, was named secretary of the sub- 
committee on research in educational institutions and 
the executive committee expressed its hearty approval 
of a continuation of the joint committee on research 
in colleges, if that seems desirable to the other oi^ani- 
zations that have taken part in the work of the joint 
committee. These are as follows : National Research 
Council, American Council on Education, American 
Association of University Professors, American Coun- 
cil of Learned Societies, Social Science Research 
Council. 

13. It was voted that matters coming before the ex- 
ecutive committee of the association from the com- 
mittee of one hundred on research or from its sub- 
committees shall be considered first by the executive 
committee of the committee of one hundred, which 
shall transmit them, with recommendations, to the 
executive committee of the association, 

14. A report on the work and prospects of the com- 
mittee of one hundred on research was presented, from 
Dr. Rodney H. True, secretary of the committee of 
one hundred, which was accepted and referred to the 
executive committee of the committee of one hundred, 
with power to arrange for carrying on the work of 
the committee until the end of the fifth New York 
meeting, including the use of treasury funds in that 
period to amount to not more than one thousand 
dollars. 

15. The executive committee of the committee of one 
hundred on scientific research was asked to present 
to the executive committee of the association, for con- 
sideration at its next regular fall meeting, a plan for 
the future organization and work of the committee of 
one hundred. 

16. It was voted that, for the four-year period be- 
ginning at the end of the fifth New York meeting, any 
member of any affiliated organization may join the 
American Association without paying the entrance fee. 

17. It was voted that the price of the next volume of 
Summarized Proceedings and Directory of Members 
(which is to be published in the fall of 1929) shall be 
$2.50 (or $3.50 bound) to members who remit for it in 
advance of publication; $3.00 (or $4.00 bound) to 
members who remit for it after publication, and $4.00 
(or $5.00 bound) to non-members. 

18. The question of the desirability of altering the 
rules by which the annual American Association prize 
of $1,000 is awarded was considered, having been taken 
up previously by the permanent secretary in corre- 
spondence with the members of the executive com- 
mittee, and it was voted to make no changes at this 
time. The permanent secretary was asked to arrange 
a committee of five to decide on the New York award 
of the prize, vice-presidents and retiring vice-presi- 
dents being considered especially suitable for appoint- 
ment to this award committee. 
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19. The following resolution was adopted, recom- 
mending to the Congress of the United States the es- 
tablishment of a National Institute of Health: 

Besolved; That the Executive Committee of the 
ATnAnVflTi Association for the Advancement of Science, 
approving the action taken by the medical section of the 
association at Nashville, and representing the 16,000 
members of the association, urges Congress to^ give spe- 
cial consideration to the desirability of providing means 
of human health in some such manner as is 

outlined in the Kansdell bill, S. 5835. 

20. The academy conference was requested to con- 
sider the problem of providing increased facilities for 
the encouragement of junior scientific effort (reference 
bang made to the article of Thomas Large, SdENCE 
for March 9, 1928, page 272) and the conference was 
asked to make suggestions and recommendations on 
this subject for consideration by the executive com- 
mittee at its next regular fall meeting on October 21. 
It was also reque^d that this subject be made a spe- 
cial order of business at the New York conference of 
academy representatives. 

21. The following resolution was adopted coneem- 
ing the provision of courses in elementary German 
and French in high schools : 

JBiesolmdi That it is highly desirable that all who are 
to undertahe work in science should be familiar with 
German and French, and that a knowledge of these two 
languages should be acquired by students before they 
enter college- 

22. Michael I. Pupin and J, McKeen Cattell were 
named as official delegates to represent the American 
Association at the conferring of a gold medal on 
Thomas A. Edison by the Society of Arts and 
Sciences on Ma y 24, at the Astor Hotel in New York 
City. 

23. A committee of ihree was named, to cooperate 
with the American committee on preparations for the 
World Engineering Congress to occur at Tokio in 
1929. This committee consists of: E. Lester Jones 
(chairman), Eobert L. Saekett (vice-president for 
Section M) and N. H. Heck (secretary of section M). 

24. An appropriation of $50 from the permanent 
secretary's funds was made to aid the educational 
work of the American Institute of Sacred Literature. 

25. In response to a request for a final subscrip- 
tion to aid the work of the National Conference on 
Outdoor Recreation, an appropriation of $50 was 
made for that purpose, from the permanent secre- 
tary's funds. 

26. An appropriation of $100 from the permanent " 
secretary’s funds was made to aid the American 
Lihraa^ A^odation’s committee on work with the 


blind, to secure the printing of scientific books in 
Braille. 

27. The American Library Association was officially 
affiliated with the American Association for the Ad- 
vancement of Science. It is to have one representa- 
tive in the association council. 

28. The executive committee invited the Archaeo- 
logical Institute of America to become affiliated with 
the American Association. 

29. The College Art Teachers were invited to take 
part in the fifth New York meeting and to arrange a 
scientific program. 

. 30. The American Philological Association was in- 
vited to have its New York program meluded in the 
General Program of the fifth New York meeting and 
to be otherwise the guest of the American Association 
as far as that may seem desirable to the Philological 
Association. 

31. Sixty-nine men]|>ers were elected to fellowship, 
distributed among the'' sections as follows : Section A, 
I'y Section B, 37; Section C, 2; Section E, 1; Section 
M, 21; Section N, 4; Section 0, 1; Section Q, 2. 

32. The permanent secretary was instructed to send, 
with the statement cards to be mailed next October 1, 
requests to all members asking for nominations for 
president of the association, as was done October 1, 
1927. 

33. A nominating committee was named for the fifth 
New York meeting, to present to the council nomina- 
tions for general secretary, permanent secretary, treas- 
urer, two executive committee members (to succeed 
Vernon Kellogg and Edwin B. Wilson), two council 
members (to succeed L. 0. Howard and D. T. Mac- 
Dougal), two members of the committee on grants for 
research (to succeed Joseph Erlanger and Nevin M. 
Fenneman), a member of the finance committee, and 
a representative of the association on the board of 
Science Service. The members named for the nomi- 
nating committee are: Edwin G, Conklin (chairman), 
L. E. Dickson, Edward L. Thorndike, David White 
and Charles E. Mendenhall. 

34. The permanent secretary was instructed to se- 
cure several nominations for secretary of each section 
and to present them to the executive committee at its 
fall meeting on October 21, elections to be by the 
council at the fifth New York meeting. 

35. The permanent secretary reported that plans 
and arrangements for the approaching New York 
meeting were well advanced, that President Henry 
Fairfield Osborn is arranging a number of attractive 
special features, and that the local executive com- 
mittee has held a number of meetings and has the 
various details of the preparations well in hand. 

Bubtoit E. Livinostoit, 
Permanent Secretary* 
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THE RESPONSIBILITY OF THE AGRL 
CULTURAL EXPERIMENT STA- 
TION IN THE PRESENT AGRI- 
CULTURAL SITUATION^ 

Situations — ^good, bad or indifferent — ^are the com- 
mon lot of man and of all groups and associations 
of men. Your program committee was therefore per- 
fectly safe in assuming that there is an agricultural 
situation. 

It was probably equally safe in assuming that the 
agricultural experiment stations of our country have 
some responsibility in connection therewith. 

Some critics have gone so far as to hold the ex- 
periment stations responsible for the present situa- 
tion, stating that were it not for the experiment sta- 
tion and the agricultural extension service there would 
be no agricultural situation, of the present sort at 
least. This is very likely true. Our agriculture 
might, however, be in the instead of the "fry- 
ing pan.” 

I take it that the province of this discussion is to 
consider rather the responsibility of the agricultural 
experiment station in the existing situation. 

Before the experiment station can get very far in 
the exercise of its responsibilities it will have to know 
very definitely what the agricultural situation is. As 
a "fact-finding^^ institution perhaps this is its first 
work, to find the facts as to the actual situation. 

Having found these facts, it will be in order to 
determine the several causes which have resulted in 
the present situation; and, finally, to suggest courses 
^of action, based upon researches, which give promise 
of remedying the situation. 

We have quite a variety of opinions and pronounce- 
ments as to the agricultural situation — ^a situation 
which naturally changes very considerably month by 
month and year by year, as witness the change in 
the list of "basic” products in successive editions of 
the McNary-Haugen Bill. The price of eggs for 
several months past has indicated that the next edi- 
tion of this bill would include eggs as one of the basic 
products, along with rice and tobacco! 

' The present agricultural situation has been de- 
scribed by some as "the fatmeris failure to get his 

1 Address delivered at the forty-first annual conven- 
''tiou of the Association of and Uni- 
versities, Chicago, Illinois, Npv/ ^ 

tor 0. G, Williams, Ohio Agr|gj? 
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share of the national income/’ and by others as his 
“inability to earn sufficient return upon his invest- 
ment.” Kecently the agricultural committee of the 
International Economic Conference described the 
situation as “the disequilibrium which has arisen 
between the prices of agricultural products and manu- 
factured products.” This definition comes from an 
accredited source and is perhaps as satisfactory as 
any. 

Now disequilibriums are usually brought about, the 
economists tell us, by maladjustments between the 
supply of and the demand for products. I take it, 
then, that the experiment station should make a 
thorough study of the production and consumption 
of the agricultural products in which its constituents 
are actively interested with a view of determining the 
actual situation. 

Wheat Production and Consumption 

Take the wheat crop, for instance. What has hap- 
pened to it during the last forty years? Comparing 
the five-year period 1885-1889 with 1920-1924, it 
appears that our acreage per capita was 0.57 in the 
earlier period and 0.52 in the later, or a decline of 
8.8 per cent. But, owing to increased yields per 
acre, our production per capita increased during this 
period from 6.77 bushels to 7.26, or 7.2 per cent. 
This increase in production would not seem to be a 
serious matter if the other factors bearing upon the 
wheat situation were unchanged. Unfortunately for 
the wheat farmer the factor of consumption has not 
remained the same. According to figures gathered 
by the U. S. Department of Agriculture the per 
capita consumption or “disappearance” of wheat has 
dechned 1.1 bushels during the period in question. 
This, with the increased production of 0.49 bushel, 
makes an excess of 1.59 bushels per capita above the 
supply of thirty-five years ago. 

How shall we account for this reduction in the 
consumption of wheat? Is it a permanent reduction, 
and is there a possibility of its increasing? 

Wheat is one of our greatest energy-producing 
foods, and, in common with other foods of like ehat- 
aeter, is in less demand now than formerly because 
less hard physical labor is called for in the world^_^ 
work. Eor one, and perhaps the most important 
thing, during the last forty years two hours have been 
clipped off the day’s work of almost our entire popu- 
lation. While our farm population is not working 
an eight-hour day, it is probable that the farmer’s 
working day has be^n shortened in proportion. Eight 
and ten hours of Iab<^ do not call for the amount of 
energy-produdng^g&^d\that ten and twelve hours of 


Then the tasks of the laborer, both in the manufac- 
turing industry and on the farm, have been greatly 
lessened in so far as the physical energy called for 
is concerned by the marvelous line of machinery now 
in use. 

Substituting One Food for Another 

Partly as a result of these changed conditions and 
partly as a result of propaganda other foods, such 
as vegetables, fruits and milk, are being substituted 
for these energy-producing foods. Physicians, nutri- 
tion experts, and, sometimes it seems, the very “stars 
in their courses” are adjuring the public in their 
behalf. Still other foods have been called into in- 
creased use during recent years, notably poultry, eggs 
and sugar. All these changes mean a decreased de- 
mand for wheat and meats as a whole, though the 
consumption of pork shows an increase, but very 
likely a temporary one. Limits have been set to the 
capacity of the human stomachs More fruit, milk 
and eggs necessarily mean less bread and meat. And 
less hard labor means less energy-producing foods. 
So far as one can now see these conditions are here 
to stay and will result in a permanent, and possibly 
in a still further reduction in the demand for wheat 
as far as this country is concerned. 

This study would have to take into consideration 
foreign production and consumption, for so long as 
we have to depend upon a foreign market for the 
utilization of a portion of our product so long will 
foreign conditions and tendencies be of concern to us. 

Some such study as has been briefly and incom- 
pletely indicated for wheat would seem to be within 
the province of the experiment station for all the 
crops in which its constituency is interested. In so 
far as the present agricultural situation is due to pro- 
duction, consumption and consequent price relation- 
ships, such studies should prove of value. They 
should include investigations of the effect of tem- 
porary increases and decreases in production prices, 
concerning which our data are limited. 

But there are doubtless many things which have 
had to do with the present agricultural depressions 
which need investigation. 

Taxes 

There is need for a thorough study of taxation as 
related to farm property. Our farmers are paying 
on the average 150 per cent, greater taxes now than 
in 1914. No other farm expense has increased in 
like ratio. A careful study should be made of rural 
as compared with urban taxation. Studies now under 
way in some sections are showing that while rural 
real estate is on the tax duplicate for 88.4 per cent. 
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of its sales value, urban property in the same county 
is assessed at 63,2 per cent, of its value. Eeliable 
facts of this kind are being used very effectively in 
securing proper readjustments of the tax duplicate. 

There are other tax burdens resting upon farm 
property that are in need of adjustment, which it 
would not be difficult to secure if all the needed facts 
were available. Fifteen years ago our cross-country 
roads were seldom used by traffic originating in the 
city. They were the farmer’s own roads, and it was 
proper that he should make and maintain them. The 
situation is very different to-day and reliable facts 
on the existing situation would be very useful. 

Our cities are not only interested in the country 
roads but in the youth of the country. These coun- 
try boys and girls are educated at the expense of the 
rural community, but as soon as they arrive at a 
productive age many of them go to the city. Would 
it not be desirable to know all the facts involved in 
this transfer of rural wealth to the city? Is it not 
likely that such knowledge, if properly handled, 
would result in the shifting of a portion of this tax 
burden from the country to the city? 

Tariff 

Does any responsibility rest upon the agricultural 
experiment station to make a study of the effect of the 
United States tariff on agriculture? 

Of partisan opinions, both for and against the 
present tariff schedules, there are an abundance. 
While many investigations of a nation-wide bearing 
can very appropriately be undertaken by the United 
States Department of Agriculture it would hardly be 
possible for the department to conduct such an inves- 
tigation because of its political connections. It 
would doubtless be difficult enough for a state experi- 
ment station to do so, but we surely need informa- 
tion as to the effect of the tariff on prices in this 
country. Such questions as ; 

Is the American price of protected articles always, 
usually, seldom or never equal to the foreign price 
plus freight and tariff? 

To what extent are American products that are 
favored by a tariff sold abroad, and at what prices? 

Are the products which are sent abroad sold at a 
loss or at a profit? 

Is there any significance in the fact that many of 
the heavily protected articles, such as iron, steel, 
structural steel and chemicals, are selling nearer pre- 
war prices than grains, meats and dairy products? 

How does the efficiency of the American laborer 
compare with that of the European laborer? 

These questions may have some bearing upon the 
agricultural situation. The agricultural public would 


like information on them. Should not the experiment 
station help secure this information? 

Farm Labor 

To what extent do the high wages of farm labor 
contribute to the agricultural situation? 

In considering the principal items which make up 
the expenses of the farmer, including labor, machin- 
ery, feed, taxes, fertilizer, buildings, clothing, furni- 
ture, groceries, fuel and a group of miscellaneous 
items, farm labor is the second highest of the lot in 
comparison with pre-war prices, being exceeded by 
taxes only. 

The wages of farm labor are influenced by the 
wages in manufacturing industries, though they have 
not increased in proportion to the latter. 

It might contribute something to the mental con- 
dition of the farmer if he had some reliable data on 
the relative efficiency of farm labor now as compared 
with ten or twenty years ago. An investigation 
might show an increase of 30 to 60 per cent, in the 
productive efficiency of farm labor, as is believed by 
some people. Whatever the findings, it would seem 
that studies as to the efficiency of man power on the 
farm, the average working hours per day and work- 
ing days per year would contribute information of 
considerable value in discovering what the agricul- 
tural situation is, and in adjusting ourselves to it. 

In the time available it will not be possible to con- 
sider very many of the causes which may be con- 
tributing to the present situation. A few minutes 
should be given to lines of investigation tending to 
improve the situation. 

EcOlirOMIOAL Peoditctiojt 

Economical production is still the great question 
for a vast number of our farm people. A large 
proportion of the questions put up to the experiment 
stations to-day have to do with production. These 
questions have by no means been solved. When farm 
management studies conducted in one county of an 
important corn state show some com growers invest- 
ing in an acre of com 260 per cent, more man hours 
and 177 per cent, more horse hours than other grow- 
ers, and at the same time securing smaller yields per 
acre, there would seem to be room for improvement. 
There are individual variations of this sort in most 
neighborhoods, and frequently , whole counties or sec- 
tions of states show variations of moment which 
would be gradually corrected if attention were called 
to these differences by a comprehensive study of 
conditions. Such changes make for more profitable 
farming. 
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Most of our experiment stations have conducted, 
or are conducting, extensive soil surveys of their 
respective states. These soil surveys should be fol- 
lowed by equally thorough ecologioal surveys. Many 
of our farmers are attempting to grow alfalfa and 
sweet clover on land better adapted to alsike clover 
mid timothy. Potatoes, tobacco, sugar beets and 
many other crops are often carried to soils and cli- 
ruates in which they are not at home and where they 
•can not be grown economically, A better adjust- 
ment of crops to soil and climate will most certainly 
result in more economical production. 

The Ceeeal-Legume Ratio 

More investigations need to be conducted relative 
to the most desirable cereal-legume ratio. Groupiug 
the non-legume potatoes and sugar beets with the 
cereals for the present purpose, it will be found that 
for the average of the years 1924r-1926 the ratio of 
cereals to legumes seems to run from 2.7 : 1 in Michi- 
gan to 45 : 1 in North Dakota. And if cotton be in- 
cluded, Texas has a ratio of over 70 : 1, though pos- 
sibly the legume figures as given in the Yearbook of 
the U. S. Department of Agriculture may not be com- 
plete for this state. 

It is evident that if our leading com belt states 
were to go from perhaps an average ratio of 8 ; 1 to 
3 or 4 : 1 our cereal surplus problem would be pretty 
well taken care of, even in a good season. 

Our increased acreage of legumes would be used 
mainly for soil improvement, which would result in 
larger yields of non-legumes per acre, though in a 
smaller total production, and our production costs 
per, unit would thus be reduced. 

AdJUSTIN’G AGEICUIiTUEAIi PRODUCTION 

It would seem that the time has arrived when our 
farm people must exercise a greater control over 
production. In so far as live stock is concerned this 
is comparatively easy, for we have matters largely 
in our own hands. If there is overproduction it is 
evident who is to blame. We are controlling produc- 
tion now, but not always in a wise and profitable way. 
Our hog men are simply a few months behind the 
game. Investigations like those reported in a recent 
bulletia from Illinois (Bulletin 293) on ^'Adjusting 
Hog Production to Market Demand” will have benefi- 
cial results. 

In crop production matters can not be controlled 
as easily. A reduced acreage wiU, on the average, 
result in reduced production, but there will be excep- 
tional seasons in which this will not hold good. If 
nature is especially kind one season we shall have to 
learn' to limit our acreage the next season, or until 


the old surplus can be marketed satisfactorily. I fear 
that any plan to buy up surplus products and hold 
them until they can be marketed at a profit is doomed 
to fail unless some control over production is pro- 
vided; but as yet no one seems to have suggested a 
workable control. 

There is, however, no reason to believe that farmers 
can not learn to cooperate in these matters. The 
Canadian Wheat Pool, which controls 75 per cent, 
of the wheat acreage of Canada, is an encouraging 
sign of the times. Once we get over the notion that 
we are going to make Uncle Sam hold the bag and 
pay rotind prices for whatever we care to dump into 
it we may be able to engage in cooperative marketing 
as wisely and as satisfactorily as some other farm 
peoples have done. As a matter of fact the agricul- 
tural census of 1925 shows that the necessity for de- 
creased production is being appreciated along many 
lines, and there is good reason to believe that the 
desired equilibrium between agricultural and other 
prices is gradually approaching. 

America is anxious to maintain and increase its 
present high standard of living. This rests, in the 
main, upon the high-wage scale prevailing in this 
country. There would seem to be only two ways in 
which we can operate on a higher wage scale than 
Europe, and these are to produce more per man — Le,, 
produce more economically — or confine our produc- 
tion to the needs of our own people. When we go 
into the markets of the world we shall have to accept 
world prices. Any attempt to give ourselves a bonus 
on exports will be almost certain to be met with a 
retaliatory tariff in every country except where it is 
desired to take advantage of cheap food, the better 
to compete with American manufacturers. And this 
would have to be offset here by a higher tariff, which 
means that we should soon get dizzy traveling around 
in a circle. Confirmation of this attitude on the part 
of foreign countries is to be had by the recent pro- 
posal of the National Farmers' Union of England 
that ^‘counter-availing safeguards to home produc- 
tion, to meet bounty-fed competition from abroad be 
adopted.” 

There are two ways of attacking the problem pre- 
sented by the present agricultural situation. One is 
agricultural research, followed by such economies 
and adjustments as may be indicated, together with 
commodity organization. The other is the Via Dolo- 
rosa of political nostrums. If the agricultural experi- 
ment stations rise to the occasion we may be saved 
from the latter. 

C. G. Williams 

Ohio Ageicultubal Extebument Station 
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LOUIS AGASSIZ AND THE HALL OF 
FAME" 

Nearly a century ago Louis Agassiz, following his 
friend Charpentier, boldly set before his confreres in 
the infant Academy of Neufchatel the novel and ap- 
parently trevolutionary theory of a dlacial Age in 
which a mantle of ice covered the Alps and extended 
widely over Europe. This induction, conceived dur- 
ing his youthful encampment upon the Aar Glacier 
and his descent into its very heart, led step by step 
to our present knowledge of the repeated glaciations 
not only of the northern hemisphere but of the entire 
globe. The ten years between 1837 and 1847 Agassiz 
devoted to establishing this theory, and from the time 
of his arrival in Massachusetts in 1846 he was de- 
lighted to witness the vestiges of glaciation in North 
America, and before he passed away in 1873 he ex- 
perienced the conversion of a startling and fantastic 
hypothesis into a well-established principle of the 
earth^s history. This brilliant induction at the age of 
thirty jdelds the secret of Agassizes great career, 
epitomized on the walls of his Penikese laboratory in 
four words : ^^Read Nature Not Books.” For, next to 
his unrivaled inspiration as a teacher came his revo- 
lutionary insistence upon direct recourse to nature 
summed up in one of his most beautiful sentences, 
you study nature in books, when you go out-of-doors 
you can not find her.” There never was a day in 
American educational history in which this observa- 
tional method of Agassiz was more glaringly needed 
than the present day. 

The little Swiss Canton of Neufehatel yielded not 
less than three great gifts of Switzerland to the 
United States — ^to Princeton University Arnold Guyot, 
comrade of Agassiz in glaciation; to our National 
Geological Survey Leo Lesquereux, classmate and 
comrade in botany; to all America Louis Agassiz, 
naturalist, geologist, zoologist. The French and Swiss 
social revolution of 1848, which hastened the depar- 
ture to our shores of these three great men, inaugu- 
rated among us a scientific metempsychosis, the effects 
of which are quite beyond calculation. Into our prac- 
tically virgin field of natural history, Agassiz brought 
the great traditions of his master, Cuvier, the brilliant 
founder of paleontology; of Humboldt, then the most 
influential scientist of Europe; of the British geolo- 
gists, BucMand, Murchison, Sedgwick and Lyell. 
While never destined to be a disciple of Darwin, he 
paved the way for evolution through newer concep- 
tions of creation in his titanic researches on living 
and fossil fishes, as well as through the vistas of geo- 

1 Address at the Hall of Fame of New York Univer- 
sity, on Thursday, May 10, 1928, at the unveiling of a 
bust of Jean Louis Budolphe Agassiz. 


logic time in his glaciation theory and in his insistence 
upon the observation of nature. 

Following to America the ardent French pioneers 
and explorers, Rafinesque, Bonaparte, Audubon and 
Lessen, Agassiz brought with him the great traditions 
and canons of the European school as well as the 
example of research and pubHeation in all branches 
of natural history, especially the life of the sea. Our 
birds, mammals and reptiles had been discovered and 
described by early French, Spanish and English ex- 
plorers; it remaiued for Agassiz to explore our beau- 
tiful seaeoast and to show the romance in the life of 
the sea. Thus his third great contribution to America 
was his creation of a school of explorers of the world 
beneath the waters — a school which numbered among 
its pupils all the distinguished men of American 
biology enrolled in our National Academy of Sciences 
between the years 1846 and 1873, besides the hundreds 
and even thousands of laymen who were attracted by 
his contagious enthusiasm. 

To his leadership, exerted to arouse public interest 
and attention, we owe directly our seashore labora- 
tories and many of our museums. . It was he who in- 
spired young Albert Biekmore, the creator of the 
American Museum of Natural History, and his own 
son Alexander, the founder and benefactor of the 
Cambridge Museum of Comparative Zoology, in the 
days when the National Museum of the Smithsonian 
Institution and others were not yet dreamed of. 
Every American college and university of the fifties, 
sixties and seventies filled its chairs of zoology by a 
pupil of Agassiz. Thus his influence extended a 
thousandfold. 

These are the four outstanding reasons why the 
bronze portrait of Louis Agassiz should be placed 
in this Hall of Fame to-day. Is it not a felicitous 
example of the power of heredity that Alpheus Hyatt, 
perhaps the most original and skilful disciple of 
Agassiz and a master of form in the science of paleon- 
tology, should be the father of Anna Yaughn Hyatt, 
the very gifted sculptress, who has to-day in this 
beautiful bronze perpetuated the name and fame of 
Louis Agassiz. 

Henry FAiRFiEiiD Osborn 

American Museum of 
Natural History 


ERNST J. LESSER 

The sudden death of Dr. E. J. Lesser, biological 
chemist at the City Hospital in Mannheim, Germany, 
involves a very great loss to medical science. He pos- 
sessed the qualities of the true research worker in a 
very exceptional degree. He had insight and enthu- 
siasm; — ^and these were combined with exemplary 
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patience, caution, self-criticism and a remarkable 
teelmieal skill. Those who knew him were impressed 
by his gifted, generous and beautifully modest per- 
sonality as well as by his deep understanding of other 
fields of knowledge. Dr. Lesser studied medicine in 
Freiburg and Munich. After taking his degree he 
worked in the physiological laboratories of Voit in 
Munich and Bernstein in Halle, In 1906 he was made 
^‘Frivatdozent/^ submitting a thesis on the electro- 
motoric force of the current of the frog skin. The 
following years mark the beginning of a series of in- 
vestigations on life without oxygen, which led to the 
important observation that there occurs a restitution of 
glycogen when frogs are allowed to recover after a 
period of anoxibiosis. This phenomenon of oxidative 
recovery is now one of the basic laws of muscle phy- 
siology. In 1910 Dr. Lesser accepted the position in 
Mannheim, which he held until his death, with only a 
short interruption during the war, when he substituted 
as professor of biological chemistry at the University 
of Strasbourg. His work on the diastatic ferment of 
the liver led him into a broad investigation of carbo- 
hydrate metabolism which made him a recognized 
leader in this field. Here he succeeded in the prep- 
aration of an active extract of the pancreas, but 
before he was ready to publish his results, which he 
wanted to elaborate as far as possible, there appeared 
the first paper of Banting on insulin. Interested only 
in the progress of science and not in personal matters, 
he kept this fact secret — only his intimate associates 
knew of it — and never made any claims of priority. 
His series of papers on the nature of the action of 
insulin is a classic and his summarizing articles in 
text-books and reviews are proof of the clarity and 
penetration of his mind. Not surroimded by the 
glamor of an academic position, he did not receive 
the full recognition of the high qualities of his char- 
acter and his work at the early age at which he died. 

Carl F. Gobi 

Stao?® iNsnajuTE foe the Study of 
Maligitaot Disease, 

Buffalo, N. Y. 


SCIENTIFIC EVENTS 

THE SECOND INTERNATIONAL CONFER- 
ENCE ON BITUMINOUS COAL 
Betweeit 60 and 70 scientists and fuel technologists 
in eleven different countries have tentatively accepted 
invitations to speak at the second International Con- 
ference on Bituminous Coal, which win be held at the 
Carnegie Institute of Technology in Pittsburgh, Penn- 
sylvania, during Uie week of November 19. The list 
includes about forty Europeans whom Dr. Thomas S. 
Baker, president of the Garage Institute of Tech- 


nology, personally invited while making his recent 
two months’ visit in Europe in the interests of the 
conference. 

It is announced that the purpose of the congress is 
similar to the one held in 1926 by the Carnegie Insti- 
tute of Technology: to present the results of recent 
studies of coal that have to do with improved methods 
of utilization and combustion. The program will in- 
clude the discussion of low temperature distillation, 
high temperature distillation, coal tar products, power, 
smokeless fuel, complete gasification of coal, hydro- 
genation, pulverized fuel and its new applications, 
fixation of nitrogen, coal beneficiation, etc. 

Upon his return from Europe in April, President 
Baker expressed the opinion that the second confer- 
ence win be much larger in scope and importance than 
the first, and that the number of delegates from for- 
eign countries will be considerably in excess of that at 
the 1926 meeting, when thirteen different nations were 
represented. 

Among the distinguished scientific men in Europe 
who have either definitely or tentatively accepted in- 
vitations to speak are the Right Honorable Sir Alfred 
Mead, Harald Nielsen, Dr. Cecil H. Lander and Dr. 
R. Lessing, of England; Donat Agacbe, president of 
the executive board of the Kuhlmann plants; Andre 
Eling, director of The Municipal Laboratories of 
Paris, and Henri Lafond, International Company for 
the Manufacture of Gasoline and Oils, France; Dr. 
Friedrich Bergius, inventor of the Bergius process 
for the production of oil from coal ; Dr. Franz Fischer, 
director of the Kaiser Wilhelm Institute for Coal 
Research; Professor Fritz Hoffman, inventor of a 
process for manufacturing synthetic rubber from 
coal; Dr. Carl Kraucb, director of the I. G. Dye 
Trust, and Rudolph Rawlikowski, of the Cosmos 
Machine Construction Institute, Germany, and many 
others. 

Professor Sumner B. Ely, of the Carnegie Institute 
of Technology, is secretary of the conference. The 
advisory board includes John Hays Hammond, E. M. 
Herr, Samuel Insull, Frank B. Jewett, Otto H. Kahn, 
Geoi^e E. Leamard, the Honorable A. W, Mellon, 
Auguste G. Pratt and Charles M, Schwab. 

THE SIXTH NATIONAL COLLOID 
SYMPOSIUM 

The Sixth National Colloid Symposium will be 
held under the auspices of the Colloid Division of 
the American Chemical Society at Toronto, Canada, 
June 14, 15 and 16, 1928, with Sir William B. Hardy, 
of Cambridge, England, as the guest of honor. The 
following program of papers has been announced by 
the chairman. Professor Harry B. Weiser, The Rice 
Institute, Houston, Texas. 
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Sir ’William B. Hardy, Cambridge, England (title not yet 
available). 

Dr. H, A. Abramson: Cataphoresis of blood cells and 
inert particles in sols and gels and its biological sig- 
nificance (with motion pictures). 

Wilder D. Bancroft and C. E. Barnett, Cornell Univer- 
sity: Adsorption of methylene blue by lead sulfate. 

Bavid E. Briggs, University of Minnesota: Surface con- 
ductance. 

E. E. Burton and Beatrice Eeid Deacon, University of 
Toronto: Influence of temperature on coagulation of 
colloidal solutions. 

John E. Eanselow, University of Wisconsin: The influence 
of electrolytes and non-electrolytes upon the optical 
activity and relative resistance to shear of gelatin 
systems. 

William D. Harkins, University of Chicago: Charges on 
colloidal particles, adsorption, and the spreading of 
liquids. 

A. B. Hastings, University of Chicago : The r61e of hemo- 
globin in the blood. 

Ernst Hauser, Frankfurt am Main, Germany: New micro- 
scopic methods in connection with the problem of vul- 
canization. 

Enul Heuser, International Paper Company, Ontario: 
Problems of cellulose chemistry. 

Harry N. Holmes and Eobert C. Williams, Oberlin Col- 
lege: The xmiform distribution of catalysts through- 
out porous solids. 

F. B. Kenrick, University of Toronto: The effect of ad- 
sorbed water on electrical conductivity of powders. 

John C. Krantz and Neil E. Gordon, University of Mary- 
land: Hydrogen-ion concentration and stability of 
emulsions. 

M. E. Laing, J. W. McBain and E. W. Harrison, Stan- 
ford University: Adsorption of sodium oleate at the 
air-water interface. 

J. W. McBain, W. F. K. Wynne- Jones and F. H. Pollard, 
Stanford University: The activity and adsorption of 
p-toluidine in the surface of its aqueous solutions. 

P. J. Moloney and Edith M. Taylor, Connaught Eesearch 
Laboratories: Fractionation of diphtheria anti-toxic 
sera. 

Stuart Mudd, Baludin Lucke, Morton McCutcheon and 
Max Strumia, University of Pennsylvania: Eelation 
-between surface properties and phagocytosis of bac- 
teria. 

H. A. Neville and H. C. Jones, Lehigh University: The 
study of hydration changes by a volume-change 
method. 

J. B. Nichols, Dupont Company: The development of the 
ultra-centrifuge and its field of research. 

Fred Olsen, Picatinny Arsenal : Influence of gel structure 
upon the technology of smokeless powder manufacture, 

A. J. Phillips, Picatinny Arsenal: Structure of cellulose 
nitrate and cellulose nitrate gels. 

W. L. Eobinson, University of Toronto : The filtration of 
colloids by the spleen. 

S. E. Sheppard and E. H. Lambert, Eastman Kodak Com- 
pany : Gram growth in silver bromide precipitates. 


A, J. Stamm, Forest Products Laboratories: The struc- 
ture of soft-woods as revealed by dynamic physical 
methods. 

H. L, Trumbull, B. F. Goodrich Company: The prepara- 
tion and properties of rubber dispersions. 

Hardolph Wasteneys and H. Borsook, University of 
Toronto: Emulsions and protein synthesis. 

Harry B. Weiser and G. E. Cunningham, The Eiee Insti- 
tute: Adsorption of ions and the physical character 
of precipitates (with motion pictures). 

G. S. Wliitby, J. G. McNally and W. Gallay, McGill Uni- 
versity: Studies of organophilie coUoids. 

A BILL TO PROMOTE ETHNOLOGICAL 
RESEARCH AMONG THE AMERICAN 
INDIANS 

An appropriation to provide for cooperation by the 
Smithsonian Institution with state, educational and 
scientific organizations in the United States for con- 
tinuing ethnological researches among the American 
Indians, was approved by the Senate on May 8, when 
it passed the McKellar bill, which contains the follow- 
ing provisions: 

Be it enacted by the Senate and House of Representa- 
tives of the United States of America in Congress 
assembled, That the secretary of the Smithsonian Insti- 
tution is hereby authorized to cooperate with any state, 
educational institution, or scientific organization in the 
United States for continuing ethnological researches 
among the American Indians and the excavation and 
preservation of archeological remains. 

Section 2. That there is hereby authorized to be ap- 
propriated, out of any money in the treasury not other- 
wise appropriated, the sum of $20,000, which shall be 
available until expended for the above purposes; 

Provided, That at such time as the Smithsonian Institu- 
tion is satisfied that any state, educational institution, or 
scientific organization in any of the United States is pre- 
pared to contribute to such investigation and when in its 
judgment such investigation shall appear meritorious, 
the secretary of the Smithsonian Institution may direct 
that an amount from this sum equal to that contributed 
by such state, educational institution, or scientific organi- 
zation, not to exceed $2,000, to be expended from such 
sum in any one state during any calendar year, be made 
available for cooperative investigation: 

Provided further, That all such cooperative work and 
division of the result thereof shall be under the direction 
of the secretary of the Smithsonian Institution. 

THE AWARD OF MEDALS BY THE 
FRANKLIN INSTITUTE 

The annual meeting for the presentation of medals 
by the Franklin Institute took place in Philadelphia 
on May 16. Medals were presented to sixteen men 
for scientific achievement over a wide field. The 
Franklin medal, the highest award of the institute, 
was presented to Dr. Charles F. Bru^ inv^tor of 
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the arc Kght, and, through Baron F. von Prittz Witz- 
Gaffron, the German Ambassador, also to Professor 
Walther Nemst, of the University of Berlin. Dr. 
Brush read a paper on radioactive elements. Dr. 
Uemst^s paper vras read by Dr. Irving Langmuir, of 
the General Electric Company, one of his former 
pupils. Cresson medals were awarded to Henry Ford 
^^in consideration of his rare inventive ability and 
power of organization”; to Charles L. Lawrance for 
his development of the aitr-cooled motor; Professor 
Vladimir Karapetoff, of Cornell University, for in- 
struments for the mechanical calculation of magnetic 
and electrical constants of an electrical transmitting 
line, and Gustaf W. Elmen, of the Bell Telephone 
Laboratories, Inc., inventor of permalloy, a new alloy 
of nickel, 100 times more magnetic than iron. 

The Henderson medal was awarded for the first 
time. It went to William F. Kiesel, in charge of the 
Altoona ^op of the Pennsylvania Railroad, for im- 
provement in locomotives and railroad equipment, 
Arthur Graham Glasgow, of London, received the 
Walton Clark medal for improvements in the manu- 
facture of niuminating gas. 

William E. Taylor, of Cormng, N. Y., received for 
himself and his associate, Eugene C. Sullivan, the 
Potts medal for development of pyrex, a heat resist- 
ing glass. Oscar G. Thurlow, of the Alabama Power 
Company, also received the Potts medal for designs 
and inventions applied to hydroelectric plants. 

Other awards were : Longstreth medals to Frank N. 
Speller, of the National Tube Company, for invent- 
ing scale-proof iron pipe, and to Warren P. Valen- 
tine, of New York, for improving the refraetometer 
and other optical instruments; Wetherill medals to 
Albert S. Howell, of the BeU-Howell Company, for 
the development of movie cameras and projectors 
adaptable to the amateur, and to Frank E, Ross, of 
the Yerkes Observatory, for designing wide-angle 
photographic lenses which increase 100 times the 
astronomical area that can be photographed; and the 
Levy medal, to Vannevar Bush, of the Massachusetts 
Institute of Technology, for two papers on electrical 
power transmission contributed to the Journal of the 
Frankliu Institute. 


SCIENTIFIC NOTES AND NEWS 

Dr. Hedeyo Nootjctei, member of the Rockefeller 
Institute for Medical Research, died on May 21 in 
Africa from yellow fever, which he contracted while 
working on the disease. Dr. Noguchi was Miy-one 
years of age. 


Db. Percy E. Raymond, associate professor of pale- 
ontology at Harvard University, has been awarded the 
Walker grand prize of $1,000, offered every five years 
by the Boston Society of Natural History. The prize, 
offered for outstanding discoveries or investigations in 
natural history, went to Professor Raymond for his 
work on the trilobites. 

As already recorded in Science, the Linnean gold 
medal for 1928 has been awarded by the Linnean So- 
ciety to Dr. Edmund Beecher Wilson, Da Costa pro- 
fessor of zoology in Columbia University. In com- 
menting on this award, Nature says : ^Trofessor Wil- 
son’s early work dealt with descriptive embryology; 
in the ’nineties, he took a great part in founding the 
new science of experimental embryology, and many of 
his experiments, especially those on Amphioxus, 
Nereis, Patella and Dentalium, remain classical. He 
is known to a world-wide circle as the author of that 
admirable text-book, The Cell in Development and 
Heredity.’ First published in 1896, a greatly enlarged 
third edition appeared in 1925. It is a model of what 
a text-book should be — encyclopedic, trustworthy and 
judicial — and shows the hand of a master.” 

Award of prizes for the best contributions to the 
arc-welding art were made at the opening session of 
the spring meeting of the American Society of Me- 
chanical Engineers at Pittsburgh on May 14. These 
prizes were offered by the Lincoln Electric Company, 
of Cleveland, through its vice-president, James F. 
Lincoln, with the desire to promote the whole art and 
to reduce the cost of construction. The first prize, 
$10,000, was awarded to James W. Owens, of Newport 
News, Va., for a paper entitled ^Arc Welding, its 
Fundamentals and Economies.” Professor Henri 
Dustin, of the University of Brussels, Belgium-, re- 
ceived the second prize of $5,000 for his paper on 
“Fundamental Principles of Arc Welding,” while 
Commander H. E. Rossell, of the U. S. Naval Acad- 
emy, took the third prize of $2,500 for his review of 
“Electric Welding of Ship’s Bulkheads and Similar 
Structures.” 

Samuel Rea, of Philadelphia, and Sir Ernest 
Rutherford, of the University of Cambridge, have, 
among others, been elected honorary members of the 
British Institute of Civil Engineers. 

On May 3, at the annual general meeting of the 
British Iron and Steel Institute, the Bessemer gold 
medal was presented to Mr. Charles M. Schwab, presi- 
dent of the American Iron and Steel Institute and the 
president of the Bethlehem Steel Corporation. 
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Dr. Deait Lewis, surgeon-in-chief, the Johns Hop- 
kins Hospital, has been made a foreign member of the 
Societa Medieo-Chirurgiea of Bologna and an Ausser- 
ordentliches Mitglied der dentsehen Gesellschaft fiir 
Chirurgie. 

The annual prize established in honor of Howard 
Taylor Ricketts, who at the time of his death in 1910 
was assistant professor of pathology at the University 
of Chicago, has been divided between George W. 
Bachman, of Yochow City, Hunan, China, and James 
Roy Blayney, of Chicago. 

The council of the British Institution of Civil En- 
gineers has made the following awards for papers 
read and discussed at the ordinary meetings during 
the session 1927-28 : Telford gold medals to Dr. Oscar 
Faber, London, and G. L. Watson, Newark, New Jer- 
sey. Telford premiums to Professor John Goodman, 
Skipton; James Williamson, Wallington; R. M. 
Wynne-Edwards, Vancouver, and jointly to F. C. 
Yokes, Birmingham, and C. B. Townend, Birmingham. 

At the annual meeting of the Royal Institution on 
May 1, the Duke of Northumberland was elected pres- 
ident, Sir Arthur Keith, treasurer, and Sir Robert 
Robertson, secretary. 

Db. Carlos E. Porter, of Santiago, Chile, editor of 
the Bevista CMlena di Historia Naturale, has been 
elected president of the Entomological Society of 
Spain. 

Dr. W. R. Browhe, assistant professor in the de- 
partment of geology and physical geography of the 
University of Sydney, has been elected president of 
the Linnean Society of New South Wales. 

Db. Elmer A. Sperry, chairman of the board of 
directors of the Speny Gyroscope Company, has been 
nominated for the presidency of the American Society 
of Mechanical Engineers. 

Paul John Kruesi, president and general manager 
of the Southern Ferro AUoys Company, has been 
elected president of the American Electrochemical So- 
ciety at the annual business meeting held in Bridge- 
port on April 26. 

Carleton W. Stubtevant, civil engineer, of New 
York, has been appointed by President Coolidge to be 
the civil engineer member of the Mississippi Flood 
Control Commission, created by the flood control bill. 

Dr. John P. Buwalda, professor of geology at the 
California Institute of Technology, has been ap- 
pointed a member of a committee of three advisers to 
assist in the solution of problems confronting the p. 
S. Department of the Interior in the managing of 
Yosemite Valley in California. 


The office of chairman of the National Council of 
Scientific Research for Canada has been accepted by 
Dr. Henry M. Tory, president of the University of 
Alberta. 

Dr. Charles Berry Wing, professor of structural 
engineering at Stanford University, has been ap- 
pointed director of parks for the state of California. 

John P. Wentling, formerly of the division of 
forestry in the University of Minnesota, has been ap- 
pointed director of the research division of the West- 
ern Red Cedar Association, with headquarters at Min- 
neapolis. 

George Lynn, formerly physical chemist of the 
U. S. Bureau of Mines, Helium Division, Pittsburgh, 
Pennsylvania, has accepted the position of research 
chemist with the Pittsburgh Plate Glass Company, 
Barberton, Ohio. 

S. C. Langdon has dropped his teaching work at 
Northwestern University to take charge of chemical 
research for Curtis Lighting, Inc., Chicago. 

Two members of the University of California Col- 
lege of Agriculture will be placed on the retired list 
next July: Dr. Elwood Mead, professor of rural in- 
stitutions, becomes emeritus professor in that depart- 
ment, and Warren T. Clarke becomes emeritus pro- 
fessor of agricultural extension, 

Proeessor John W. BLarshberger, of the botanical 
department of the University of Pennsylvania, will 
visit Algeria, North Africa, this summer, crossing the 
Atlas Mountains to the northern part of the Sahara 
Desert to the oases of Biskra, Colomb Bechar and 
Touggourt. En route, he will visit the forests of 
Atlas cedar. Leaving North Africa, he will proceed 
via Naples, Rome and Leghorn to the Island of Cor- 
sica, to acquaint himself with its flora. Homeward- 
bound, he will cross the French Alps from Nice en 
route to Paris. 

Dr. a. G. McCall, director of soil investigation 
in the Maryland Agricultural Experiment Station, 
has arrived in England. He intends to visit the 
Rothamsted Station at Harpenden, afterward going 
to the Continent to confer with the chiefs of a number 
of European experimental stations on the subject of 
soil investigation. 

Dr. E. 0. Ulrich, associate in stratigraphic pale- 
ontology at the U. S. National Museum, left on May 
16 for six weeks^ field work on the Cambrian and 
Ozaxkian rocks of Oklahoma, 

Dr, Naganichi Kuroba, the well-known Japanese 
ornithologist, visited the division of birds in the U. S. 
National Museum the last of April. Dr, Kuroda is on 
his way to Geneva to attend the International Con- 
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gress for the Protection of Birds. Before Ms de- 
parture from WasMngton, he was given a dinner by 
the Baird Club. 

Dr. E. Schratz, assistant in the Kaiser Wilhelm 
Institute fiir Biologie, Berlin, is the recipient of a 
fellowsMp from the International Education Board, 
under the terms of which he will carry on some studies 
of long-lived cells with Dr. D. T. MacDougal at the 
Desert Laboratory of the Carnegie Institution of 
WasMngton. Dr. Sehratz will also be associated with 
Dr. Forrest Shreve in work on anatomy and distribu- 
tion of desert plants with reference to lime formations. 

Professor Friedrich Hund, of the University of 
Rostock, has been appointed lecturer in physics in 
Harvard University for the second half-year of 1928- 
1929. Professor Hund will lecture on “Molecular and 
Atomic Spectra.” 

The Massachusetts Institute of Technology an- 
nounces a ten weeks^ course of lectures and laboratory 
work in colloid chemistry, to be given the coming sum- 
mm: by Ernst A. Hauser, director of the Colloid Lab- 
oratory of the German Metallbank und Metallurgische 
Gesellschaft, Frankfurt. 

Professor Ross G. Harrisok, of Yale University, 
delivered a lecture on May 2l at University College, 
London, on “Modem Trends in the Study of Animal 
Development.” 

Dr. W. F. G. Swahh, director of the Bartol Re- 
search Foundation of the Franklin Institute, ad- 
dressed the Society of the Sigma Xi on May 4 at the 
OMo State University on the subject “The Earth’s 
Electric Charge.” The following day he addressed 
the Central Ohio Physics Club in the Mendenhall 
Laboratory on “Some Recent Atomic Theories.” 

Burhstg a recent visit to the Peimsylvania State Col- 
lege, Dr. Charles A. Shull, professor of plant physi- 
ology at the University of Chicago, addressed the 
honorary agricultural society, Gamma Sigma Delta, 
on “The Relation of the Fundamental Sciences to the 
Agricultoral Experiment Stations,” and the Penn 
State Science Club on “The Life and Work of Stephen 
Hales.” 

Dr. W. J. Humphreys, of the U. S. Weather Bu- 
reau, gave an hlustrated lecture on “Clouds and Cloud 
Splendors” before the New York Academy of Sci- 
ences on the evening of May 7. 

Professor F. R. Watsoh, of the University of Illi- 
nois, gave an address on May 17 on “Ideal Auditorium 
Acoustics” at the annual convention of the American 
Institute of ArcMtects, 


On May 3, Dr. Maude Slye, of the University of 
Chicago, spoke at Iowa State College on her work 
concerning cancer and heredity. 

Sir Frank Dyson, astronomer royal, delivered his 
presidential address to the British Institute of Phys- 
ics on May 15, taking as his subject “Physics in As- 
tronomy.” 

The Romanes lecture for 1928 was given in the 
Sheldonian Theater, London, on May 4 by Professor 
D. M. S. Watson, Jodrell professor of zoology and 
comparative anatomy in the University of London. 
Professor Watson took as his subject “The Paleontol- 
ogy and the Evolution of Man.” 

Dr. Charles H. Gilbert, professor of zoology at 
Stanford University, died on April 20, aged sixty- 
eight years. 

Felix Deutsche, president of the Allgemeine Elek- 
triziatets Gesellschaft and one of Germany’s foremost 
industrialists, died on May 19, aged seventy years. 

The Louisiana Academy of Sciences, which was 
organized at Centenary College on March 5, 1927, 
held its first annual meeting at Louisiana College, 
PineviUe, Louisiana, on May 5, under the presidency 
of Professor I. Maizlish, of Centenary College. Dr. 
H. A. Wilson, professor of physics at the Rice Insti- 
tute, gave the principal address. His subject was 
“Recent Theories of Atomic Structure.” It was 
voted that the next annual meeting shall be held 
at the Southwestern Louisiana Institute, Lafayette, 
Louisiana. 

The American Dairy Science Association will hold 
its annual meeting at the University of Wisconsin, 
from June’ 26 to 28 inclusive. The meeting will bring 
together research workers, agricultural extension 
agents, breeders and representatives of large milk 
plants, butter, cheese and ice cream manufacturers. 
Dairying in the broadest sense will be discussed from 
many different angles. Plans are being made for a 
number of demonstrations, inspection visits and con- 
ferences in some of the principal dairy centers of the 
state. It is expected that every agricultural experi- 
ment station and every agricultural school in the 
United States will be represented. 

Two congresses of mathematicians have been held 
since the war; at Strasbourg in 1920, and at Toronto 
in 1924. It is proposed to hold a congress at Bologna 
in 1929, at wMch delegates from Central Europe will 
be present for the first time. M. Mussolini has agreed 
to act as honorary president and Professor Pasquale 
Sfameni as president. The executive coininittee is 
being organized by Professor Salvatore Pineherle, and 
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the general secretariat by Professor Ettore Bartolotti. 
It is proposed to organize various sections, including 
pure mathematics, and mathematics applied to eco- 
nomic, scientific and technical problems. Members of 
the congress will be invited to make excursions to 
Florence and Ravenna. 

Ijt celebration of the fiftieth anniversary of the 
foundation of the Folk-Lore Society, which was estab- 
lished in January, 1878, it has been decided to hold a 
Folk-Lore Congress in London from September 19 
to 25. An advisory council is being formed to pro- 
mote the congress, which is intended to be interna- 
tional in character. Many papers have already been 
promised, and it is proposed to include in the pro- 
gram exhibits and performances of folk-lore interest, 
visits to museums, etc. The subscription to the con- 
gress has been fixed at 10s. 6d. for members living in 
Great Britain, and at 7s. 6d. for those living abroad. 

The council of the Royal Geographical Society has 
received a radio message from Captain Wilkins thank- 
ing them for the award of the Patron’s medal, and 
offering for the museum of the society the small Brit- 
ish flag which he has carried through more than 15,000 
miles of Arctic flying. The council accepted this gift, 
which will be placed beside the Union Jack flown by 
Sir Edward Parry on his sledge Journey to latitude 
82° 45' North a century before. Captain WiMns will 
be present to receive his medal at the anniversary 
meeting on June 18, and it is expected that both he 
and Lieutenant Eielson will be guests of the society 
at the anniversary dinner the same evening. 

Twenty-three honor graduates of British institu- 
tions of learning have received Commonwealth Fund 
Fellowships for study in the United States, including 
the following in the fields of science : Cyril D. Forde, 
University College, London ; cultural history of North 
America from geographical and anthropological view- 
point, at the University of California. George A. 
Camming, St. Andrews^ geology, especially structure 
and stratigraphy, at the California Institute of Tech- 
nology. Robert Spence, Armstrong College, Durham; 
physical chemistry, at Princeton University. Robert 
H. Angus, Sidney Sussex College, Cambridge; pro^ 
tection of high voltage and electric traction systems, 
at Stanford University. John M- Robertson, Glas- 
gow; organic chemistry, at the University of Michi- 
gan. Norman Peter Inglis, Liverpool; strength of 
materials and fatigue of metals, at the University of 
Illinois. Catharine C. Steele, St. Andrews; organic 
chemistry with reference to optical activity, at the 
University of Illinois. 

The House on May 12 passed a bill designed to in- 
sure adequate supplies of timber by providing a 10- 
year program of reforestation. The bill sets up a 


series of authorizations covering the activities of the 
forest experiment stations. The House amended the 
Senate bill in passing it by providing for the estab- 
lishment of additional forest experiment stations in 
Alaska and Hawaii and one additional station in a 
southern state. It is contemplated that appropria- 
tions under all the sections of the bill will approach 
the maximum authorizations under each section by 
approximately equal increases over the 10-year period 
until the maximum amount authorized, $3,575,000, is 
reached. 

At Ohio State University this spring a gold medal 
will be awarded for the first time from the Lamme 
Foundation, of which the late Benjamin Garver 
Lamme, who was chief engineer of the Westinghouse 
Electric and Manufacturing Company, is the donor. 
The medal, which contains $100 worth of gold, is to 
be awarded every five years to a graduate in any 
branch of engineering at Ohio State University. 

Colonel Charles Lindbergh took his airplane, 
“Spirit of St. Louis,” to Washington on April 30 for 
the purpose of turning it over to the Smithsonian In- 
stitution. The machine is to be exhibited in the Arts 
and Industries Building of the U. S. National Mu- 
seum and plans have been made for suspending it just 
inside the main entrance. Approaches from galleries 
on either side will make it possible for visitors to see 
the interior of the cockpit at close range. 

The will of the late Harmon W. Hendricks, of 
New York, leaves $250,000 to the Museum of the 
American Indian, of which he was vice-president. 

A total of $175,000 has been raised toward the 
building fund of the San Diego Natural History Mu- 
seum. The total amount sought is $250,000. 

According to Museum News, the first arboretum in 
West Virginia will be established at Wheeling. It 
will cover an area of approximately 70 acres and w^l 
include several nnles of trails, along which signs and 
labels will be placed to instruct visitors in natural 
history. 

The discovery of basket maker remains in cave 
shelters in southern New Mexico near Las Cruces, 
and in southwestern Texas in the vicinity of El Paso 
is the most important result of the Peabody Museum’s 
Southwestern expedition of 1927 under direction of 
Mr, C. B. Cosgrove. Specimens recovered included 
the spear thrower or atlatl, long light darts with stone- 
tipped foreshafts, twined-woven bags, containers made 
from the skins of small mammals and other objects 
characteristic of the classic basket maker (Basket 
Maker II) culture, the earliest agricultural group in 
the Southwest. The find serves to extend southward 
by several hundred miles the known range of this 
very ancient people. 
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Two researcii fellowships in organic chemistry 
carrying a salary of $2,000 each a year have been 
organized for the , coming year in the Sterling Chem- 
istry Laboratory of Yale University. They will be 
known as the Milton Campbell research fellowships in 
organic chemistry and will be open only to men who 
have received their Ph.D, degree. Application for 
these fellowships with complete credentials should be 
directed to Professor Treat B. Johnson. A gradnate 
fellowship in organic chemistry has been tendered to 
the Sterling Chemistry Laboratory by the Eli Lilly 
Laboratories for the year 1928-29. It has been 
awarded to Mr. Eobert M. Herbst. 

A census of the scientific workers of the Soviet 
Union has been taken by the Eussian Academy of 
Sciences. There are altogether about 26,000 scientific 
workers active in the U. S. S. E., of which 12,000 are 
living in Leningrad and Moscow. A reference book 
on the scientific institutions of the U. S. S. E. is be- 
ing issued by the academy. 

Dr. J. McKeen Cattell, editor of Scjience, sails 
for Europe on May 26, returning on August 5. Dur- 
ing this interval editorial communications should be 
addressed to Dr. McKeen Cattell, whose address is 
Garrison, K Y. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

.Colton Laboratory, built and equipped to care for 
the departments of physics, chemistry and biology at 
Hiram College, was dedicated May 12. The building 
consists of three stories over a full basement and is 
constructed of concrete, brick and stone. It is named 
in honor of Professor George H. Colton, who was a 
teacher of the sciences at Hiram College from 1873 
to 1926. Addresses were made by Dr. H. C. Cowles, 
Dr. Harry N. Holmes and Dr. H. B. Lemon, repre- 
senting, respectively, botany, chemistry and physics. 

The departments of mathematics and physics of 
Princeton University have announced the following 
special program of graduate courses and lectures dur- 
ing the coming academic year in the field of recent 
developments in mathematical physics: Professor H. 
Weyl will lecture on "Group Theory and Quantum 
Mechanics.” He will be assisted by Dr. H. P. Eobert- 
son, visiting assistant professor from the California 
Institute of Technology. Professors Eisenhart and 
Robertson will offer a course in "The Mathematics of 
the Newer Quantum Theory.” Professor E. U. Con- 
don will give a course in "Wave Mechanics,” with 
special emphasis on the physical concepts and appli- 
cations. 


Dr. James I. Scarborough has been appointed head 
of the department of surgery at the University of 
Arkansas, to assume his new duties on September 15. 

Dr. Lee Wallace Dean, formerly of the University 
of Iowa, has been appointed full-time professor of 
oto-laryngology in the Washington University School 
of Medicine. Dr. Dean will assume his duties imme- 
diately. 

The recent promotion of Dr. Selig Hecht to a full 
professorship of biophysics in Columbia University 
was incorrectly reported in Science as being in the 
department of biochemistry. 

Dr. J. C. Geiger, for five years connected with the 
faculty of the University of Chicago, has arrived at 
the University of California to accept an appointment 
as associate professor of epidemiology in the medical 
school and Hooper Foundation for Medical Research. 

Dr. M. T. Townsend, of St. John^s College, Md., 
has been appointed associate professor of histology 
and embryology in the medical school at the Univer- 
sity of Oklahoma. 

Miss Hope Hibbard, fellow in the International 
Education Board, at present in Paris, has been ap- 
pointed assistant professor of zoology at Oberlin 
College. 

Dr. W. W. Jameson has been appointed to the 
chair of public health at the University of London, 
tenable at the London School of Hygiene and Tropical 
Medicine. 

Dr. Hermann Sierp, professor of botany in the 
University of Munich, has been appointed to the chair 
of botany in the University of Koln. 


DISCUSSION AND CORRESPONDENCE 

THE LITTLE CIRCLE OF REFERENCE 
One usually defines a simple harmonic motion as the 
motion of the projection of a uniformly circulating 
point on a fixed diameter. It may sometimes with 
advantage be defined as the motion of the projection of 
a fixed circumferential point on a uniformly circulat- 
ing diameter, relatively to that diameter. In figure 1 



the two 2/^s and the two ic^s are obviously the same, the 
angular displacement of the diameter at t seconds 
being cot The foot point from a lies on what may be 
called the little cirde of reference; and since = 
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cos and j/' = a; sin <o^ = {a/2) sin 2coj^ the new cir- 
culating point runs with twice the original angular 
speed, and half the amplitude. Now suppose the am- 
plitudes a and h in figure 2 are at right angles, and 



have a common circulating diameter. Their foot 
points from the ends of a and h will lie on little cir- 
cles of reference with diameters a and h and at dis- 
tances a cos cot and h sin ot from the center of the 
common circulating diameter. 

Finally let A and B be any two given vectors of 
length a and 6. Lay off the segments just obtained 
along the directions A and B, and let R be their sum. 
Then B = A cos cot + B sin cot the familiar ellipse, 
selecting A and B as conjugate radii. The relation of 
the angles (ot and a which begin together, and the 
constant ^ (see figure) though easily found, is natur- 
ally complicated; but it is usually of no interest. 

Carl Barus 

Brown XJniveesity 

OCCURRENCE OF A MUTANT MEADOW- 
MOUSE 

While trapping for rodents along the roadside on 
the outskirts of Ann Arbor, Michigan, an adult female 
meadow-mouse, Microtus penmylvanicus pennsylvani- 
cus, with marked color differentiation, was captured 
alive on October 30, 1927. The roadside here slopes 
gradually to a natural depression, the sides of which 
are covered with uncut red clover and where Microtus 
runways are common. The mouse was captured not 
more than twenty feet from the concrete road. Com- 
pared with Ridgway's color chart, the color of the 
pelage is as follows ; back and sides, drab-gray at the 
tips of the hairs and white at the bases; belly, pale 
smoke-gray; nose and extending up between and 
slightly above the eyes, drab; dorsal streak on tail, 
hair, brown. The eye-color was red. Unfortunately 
the mouse died on December 16, 1927, curtailing any 
chance of breeding. It is now preserved as a speci- 
men in the mammalian collection of the University 
of Michigan. 

The authors are indebted to Dr. H. W- Feldman 
for the following notes concerning the possible genetic 
constitution of this mutant: 

The color-pattern is unmistakably agouti and com- 
pared with other mutant forms of murine rodents, the 


specimen bears a close similarity to the albino allelo- 
morphs. It seems to indicate a condition midway 
between the ruby-eyed variety of the Norway rat, 
Itattus norvegicus (as described by Whiting and 
King^), and the extreme dilution of the house-mouse, 
Mu 8 muscultis (as found by Detlefsen^). If the dif- 
ferences in the normal intensity of the pelage colora- 
tion of the meadow-mouse are considered, this mutant 
represents a deviation as great for the former species 
as extreme dilution does for the latter. Since albino 
meadow-mice have been noted by Dunn,^ the albinO' 
series in this form probably consists of at least three 
allelomorphs. 

Ruth Dowell Svihla 
Abthor Svihla 

Museum op Zoology, 

University op Michigan 

NOTES ON THE OCCURRENCE OF 
SARCOCYSTIS 

Recently in the preparation of histological sections 
of muscle, we encountered two c^ses of parasitic in- 
festation, which seem worth recording. The parasites 
appear to belong to the order Sareosporidia, genus 
Sarcocystis. Wenyon^ in his “Protozoology” discusses 
this order with other groups under the heading, “Para- 
sites of Undetermined Position.” The members of the 
genus Sarcocystis, as the name indicates, share the 
common characteristic of forming, in one stage of the 
life cycle, cysts within the fibers of skeletal and car- 
diac muscle. Within the typical cysts are found the 
characteristic “banana-shaped” spores. Considerable 
variation has been reported in the sizes of both the 
cysts and the spores. 

In one of our cases cysts of this parasite occur in 
the heart-muscle of the ox. The preparations were 
made especially for the study of the Purkinje fibers, 
and the parasites are found within these as well as 
within the ordinary cardiac muscle-fibers. Large nor- 
mal cardiac fibers measure 36 micra in diameter. The 
smallest cyst which we have observed in such fibers 
measures 36 micra. Another in oblique section mea- 
sures 89 by 440 micra and the largest 105 micra in 
cross-section, in which latter case no definite remains 
of the muscle-fiber can be made out. Strands of the 
syncytium of Purkinje fibers measure from 36 to 240 

1 Whiting, P. W., and King, Helen Dean, 1918, 
‘‘Ruby-eyed Dilution, a Third Allelomorph in the Albino 
Series of the Rat.^' Jour. Exp. Zool. 26; 55-64. 

2Detlefsen, J. A., 1921. “A New Mutation in the 
House-mouse.^^ Am&r. Nat. 55 : 469-473. 

3 Dunn, L. C., 1921. “Unit Character Variation in 
Rodents. Jour. Mamm., vol. 2: no. 3: 125-140. 

iWenyon, G. M., 1926, “Protozoology,^^ Vol. I,.pp. 
760-769. 
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.miera in diameter. In a PurMnje fiber of the mod- 
erator band a cyst ocenrs which measures 170 miera. 
'There are cysts in the fibers of the bundle of His 
ranging in diameter from 60 to 234 miera. 

In the second case the cysts are found in the pee- 
toralis major muscle of the turkey-buzzard. Fibers 
•of this muscle measure 56 miera in diameter. Sec- 
tions of three cysts measure, respectively, 52, 57 and 
65 miera. Sections of the buzzard^s heart were pre- 
pared and studied, but no cysts were found. 

The spores within the cysts of the beef -heart mea- 
sure 3 to 4 miera in diameter and 16 to 18 miera in 
length. Those in the buzzard measure 2 by 9 miera. 
In both the beef -heart and the buzzard-muscle the 
fibers adjacent to those containing cysts appear per- 
fectly normal. Keither is there any eonnective-tissue- 
reaction to the presence of the cysts. 

Although these parasites have been repeatedly de- 
scribed in the hearts of various species,^ we have not 
found specific mention of their occurrence in the 
Purkinje fibers. Wenyon tabulates thirty-five species 
of Sareocystis with four additional cases in which the 
species were not named. We have found no mention 
of these parasites occurring in the turkey-buzzard, 
either in the general literature or in Wenyon's book, 
although he lists nine other species of birds in which 
they have been found. The finding of these parasites 
in the buzzard is interesting in view of Crawley’s 
statement® that “whereas the purely herbivorous cattle 
are practically invariably infected, records of the find- 
ing of sarcosporidian cysts in the muscles of car- 
nivorous animals are very rare.” 

Alezeiefi,^ who studied these forms extensively, con- 
cluded that there is no means of telling what the 
species may be, and that, in spite of variations in size, 
all belong to the same species. Hence, we merely 
record that we found Sareocystis sp. as described 
above in the Purkinje fibers of the beef -heart and in 
the skeletal muscle of the turkey-buzzard (Carthartes 
aura septentrionalis). 

H. L. OSTERUD, 
K. F. Bascom 

Medical College op Yirqinu, 

Bichmokd, Va. 

2 Manifold, J. A., 1924-25, '^A Case of Human Sarco- 
sporidiosis.^* Trans. Boy. Soc, Trop. Med. & Hyg., 
London, xviiL 

Hadwen, S,, 1922, * ‘ €>yst-f orming Protozoa in Beindeer 
and Caribou and a Sarcosporidian Parasite of the Seal 
(Phoea richardi).^^^ J. Aw. Yet, Jf. Asm,, VoL hd. 

3 Crawley, H., 1916, ^‘The Zoological Position of the 
Sarcosporidia,^^ Proc. Acad. Kat. Sc., Phila., Yol. Ixviii. 

^Alexeieff, A., 1913, *'Becherches sur les Sareospiri- 
dies.’^ Arch, de Zool. exp. et gm,, li, pp- 521-569. 


QUAILS, POTATO-BUGS AND OTHER 
THINGS 

TTynm in Beaufort, S. C., there are many potato- 
bugs and quails. It may not be generally known 
that quails eat potato-bugs. Even ducks and guineas 
refuse to eat them. The potato-bug seems to have 
very few enemies. 

Quails here eat acorns — scrub-oak and live-oak 
acorns. The agricultural department at Washington 
told me some time ago that they did not know of a 
live-oak strain carrying sweet acorns. There are 
three of these trees in Allen Park, Augusta, Ga., and 
I know one here on the Harvey place. The acorn is 
as sweet as the meat of a chinquapin, and by the way 
these chinquapin trees grow here thirty feet high and 
have bushels of chinquapins on them. 

Another interesting tree which grows wild here is 
the Chinese tallow. Chickens fly up mto the tree to 
eat these quite edible seeds. When the pods have 
burst and an oily seed is placed on a live coal it sends 
up a white flame six or eight inches high which burns 
steadily for three or four minutes. 

In the up-country the Magnolia grandiflora is an 
ornamental lawn-tree. Down here it is a regular 
forest-tree only, with diameter of three or four feet 
and grows along with slash pine and live-oak in the 
forest, 

N. L. WiLLET 

Beaufort, S. C. 

THE EARLIEST DYNAMO 

I NOTE in your issue of April 13 a notice of the ap- 
proaching fiftieth anniversary of the invention of the 
dynamo. I desire to call your attention to the fact 
that in the Centennial Exposition of 1876 there were 
two dynamos on exhibition known as the Gramme 
Dynamo. These machines were made in Paris. At 
the close of the exposition, Professor Barker, of the 
University of Pennsylvania, bought the larger of these 
machines and I bought the smaller one for the young 
institution of learning, Purdue University. Following 
the close of the exposition my Gramme machine was 
sent to Lafayette and installed in the chemical labora- 
tory. I also built a lamp wMeh was very successful, 
mounted it in the cupola of tbe university and illumi- 
nated the city of Lafayette late in November with the 
first electric light ever shown west of the Alleghenies 
and generated by a dynamo. This maebine remained 
in use in the physical and chemical laboratory of Pur- 
due University up to a recent date, and is still in an 
excellent condition. It bas now been installed in the 
museum of Purdue, properly labeled with tbe data 
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which I have just described. Evidently the celebra- 
tion of the fiftieth anniversary of the dynamo should 
have been held about two years ago. 

H. W. Wiley 


SCIENTIFIC BOOKS 

Biochemical Laboratory Methods for Students of the 
Biological Sciences, By Clarence Austin Mor- 
row, Ph,D., John Wiley and Sons, New York, 
1927. 

This book by the late Clarence Austin Morrow, 
until his death in 1926 professor of biochemistry at 
the University of Minnesota, is a volume which will 
be welcomed by all teachers and students in biochem- 
istry, botany, general physiology, pathology, agron- 
omy and bacteriology. It was written by a man who 
had had extensive teaching experience in biochemical 
laboratory methods. Each of the experiments given 
in the book, and there are two hundred and thirty- 
three, has been thoroughly tested out in the student 
laboratory by college classes. 

The general field of physical and chemical biology 
is greatly in need of texts. This volume by Dr. Mor- 
row fulfills one of these needs. As one reads the 
interesting experiments outlined, one wishes again 
and again that the author had wandered astray to 
discuss the theory of the behavior of nitrogen-con- 
taining compounds. It is hoped, therefore, that this 
laboratory manual of biochemistry will soon have a 
companion volume, by some equally capable teacher 
and writer, dealing with the theory of biochemical 
behavior. 

Too often in laboratory manuals are the time- 
honored and time-worn methods given so that the 
student comes to think that this is the only way and 
these the only materials, but in Dr. Morrow's book 
this is not the case. The experiments are well chosen 
and depart in the main from stereotyped forms. 

The first chapter is on the ^^Colloidal State" and 
covers the subject briefly but well. The only adverse 
criticism which I can make of Dr. Morrow's book 
has to do with subject-matter’ handled in this first 
chapter. The faults are not serious, and I call atten- 
tion to them more because they happen to touch upon 
two subjects in which I, for some time, have had a 
personal interest. Morrow helps to perpetuate the 
now antiquated term ^^emulsoid." This expression 
has become so firmly established in physical and 
chemical biology that it seems difficult to eradicate 
it even though it has long since been discarded by 
most chemists and never was accepted by such col- 
loidists as Zsigmondy and Donnan. There is not 
sufficient reason to believe, nor do many workers in 


the field now believe, that hydrophilie colloids of the 
gelatin type are fine emulsions. We can, however, 
partially forgive Dr. Morrow for continuing the use 
of this expression, a relic from the early days of 
colloidal chemistry, since he has done the very correct 
thing of putting the emulsions in a class by them- 
selves, where they,, as liquid suspensions, belong. 

The second adverse criticism has to do with the 
support which is given to the attempt of others to 
draw a distinction between viscous and plastic flow; 
but here Dr. Morrow has numerous capable investi- 
gators on his side. The conception that plastic flow 
is fundamentally different from viscous flow is a 
sound one and is based on the fact that viscous sub- 
stances flow no matter how low the rate of shear, 
provided the shearing force acts over a sufficient 
interval of time, while plastic substances do not flow 
until a certain definite shearing force has been 
exceeded. Plasticity is made up of two fundamental 
properties, yield value and mobility. The former is 
dependent upon the shearing stress required to start 
deformation, while the latter is proportional to the 
rate of deformation after the yield value has been 
exceeded. These properties and the distinction they 
emphasize between viscous and plastic flow are gen- 
erally recognized and hold for such a substance as 
lead which does not exhibit viscous flow until a 
maximum stress is applied. The fact that lead will 
flow, as when forced through small holes under pres- 
sure, does not interfere with our conception of lead 
as a solid ; but with coUoidal jellies the ease is dif- 
ferent. 

To call a thin solution of gelatin or soap a solid, 
because it possesses such solid properties as elasticity 
and rigidity, even though its viscosity may be but 
twice that of water, is as misleading and as mean- 
ingless as it^T^auld be to call metallic lead a liquid. 
The distijfi^ion between liquid and solid becomes 
purely arbitrary when applied to colloidal sub- 
stances of the gelatin type. 

But a more serious objection to the point of view 
that elastic cbikddal. solutions , e^bit plastic flow is 
that plasticity already has a definite meaning in 
physics and refers to that property which permits 
a substance to be deformed and yet show no ten- 
dency to return to the original shape. This is not 
true of elastic colloidal substances such as gelatin, 
rubber, protoplasm or any jelly. 

The whole difficulty in this matter seems to me to 
lie in the failure to realize that in solutions of gelatin 
and the like we are dealing with two properties, vis- 
cosity and elasticity, and the type of flow is deter- 
mined by the presence of these two properties. 
Oelatin is not plastic. No elastic substance can be 
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if we stand by our old and recognized definitions. 
Gelatin does not at first show true viscous flow be- 
cause of tbe mterferenee of elasticity, or, if we get 
back to tbe cause of elasticity in jellies, because of 
tbe presence of a structural framework. When this 
structure is broken down, i.e,, when tbe elastic prop- 
erty is completely overcome, as is true at maximum 
stress, then true viscous flow results. This is seen 
in determinations by Freundlicb of viscosity coeffi- 
cients of elastic solutions by tbe capillary (Hess vis- 
cometer) method. Tbe measured viscosity value 
rapidly falls with increase in pressure until a maxi- 
mum stress (of 60 mm. Hg) is reached when tbe 
curve becomes a straight line. At this point of 
maximum pressure elasticity no longer interferes 
with capillary flow. Tbe structure of the liquid elas- 
tic jelly is broken down and true viscous flow, with 
constant viscosity values, results. This, then, is tbe 
explanation of tbe deviation from Poiseuille’s for- 
mula of elastic colloidal solutions. 

Tbe preceding criticisms are directed not against 
Morrow^s excell^t volume but against two view- 
points which, in tbe first case, has long persisted in 
biology, and, in tbe second case, is a new conception 
for which there does not appear to be sufficient 
justification. 

Tbe second chapter of Biochemical Laboratory 
Methods has to do with tbe Physical Chemical Con- 
stants of Plant Saps. Here Morrow gives methods 
for determining osmotic pressure, molecular weight, 
water binding power, and electric conductivity, using 
in every case plant sap as experimental material, thus 
pointing out that what sometimes appears to be a 
course in physical-chemistry is ren-lly the application 
of physical-chemical methods to biology. 

Chapter three, on H-ion Concentration, illustrates 
again the excellent method of presentation followed 
in the book. In this chapter Morrow given the 
biological student all he needs to know of 'H-ion con- 
centration in order to do good work and to under- 
stand the subject without losing MmseK in a maze of 
theory and mathematics. 

Chapter four is on the Proteins, their tests, and 
their preparation. It is this phase of the subject 
with which Dr. Morrow was especially well ac- 
quainted, and it is also that field of experimental 
endeavor which has made the Division of Agricul- 
tural Biochemistry of the University of Minnesota 
so well known. The chapter, therefore, becomes a 
valuable contribution to our knowledge of the isola- 
tion of natural plant proteins. Some of the experi- 
ments have to do with animal material, as cystine 
from hair, tryptophane from casein, etc. 

Perhaps the most encouraging thing which the 
teacher of biochemistry will find in the fourth chapter 


of this book is the realization that it is possible to 
prepare in the student laboratory reasonably pure 
plant proteins. The preparations are not easy, but 
they can be done by the student and have, in addi- 
tion, the pedagogical value of teaching the student 
that pure proteins are things to be worked with under 
carefully controlled conditions. By the time the stu- 
dent has isolated globulin from the peanut, or gliadin 
from wheat flour, or prepared some of the amino 
acids such as tryptophane from casein, as described 
by Morrow, he will have a wholesome respect for the 
value of his preparations, and yet have the satisfac- 
tion of knowing that he can do the work and do it 
well. The classical work of eminent investigators on 
plant proteins is likely to discourage not only the 
student but the teacher from attempting to duplicate 
even the simplest of these experiments in class labora- 
tories. When confronted with such difficulties it has 
always been my policy to go ahead and do the best 
that I can. If the answer to the question of whether 
or not an experiment is to be attempted is to rest 
on the degree of precision or purity of the results, 
then many a biological problem will remain un- 
touched. Who, after all, knows what a pure protein 
is? The same difficulty confronts every worker on 
living matter. One of the most impressive features 
of Morrow^s book is the realization that precise phys- 
ical-chemical methods are brought to bear on biologi- 
cal problems and that biology is gradually becoming 
an exact science, an encouraging thing when one 
realizes the many almost insurmountable difficulties 
involved in experimental work on living matter. 

I recall with amusement the irritable attitude of a 
physicist who objected to my crude method of deter- 
mining the viscosity of protoplasm. He said it would 
be so simple a matter to make precise observations 
by merely running the protoplasm through a capil- 
lary viscometer! I remember, too, the similar state 
of mind of a chemist who was annoyed at my specu- 
lating on the structure of protoplasm when he did 
not yet know the structure of such relatively simple 
non-living substances as gelatin. It is a joy, there- 
fore, as one reads Morrow^s book to appreciate the 
extent to which chemistry has brought accuracy into 
biology, just as physics brought accuracy into chem- 
istry, and as mathematics has brought accuracy to all. 

Chapter five deals with the Carbohydrates. Meth- 
ods of extraction and identification of the saccharides 
are given. A considerable variety of , plant material 
is selected as a source for extracting sugars. 

Chapter six on the Glucosides, and seven on the 
Fats. Animal material is again resorted to, as a 
source for cholesterol and lecithin. 

Chapter eight has to do with Enzymes and chapter 
nine with Plant Pigments. 
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These last chapters of the book are much more com- 
plete than this brief review indicates, for they repre- 
sent, as I have said, that held of biochemistry to 
which Morrow devoted his life. The value of these 
chapters is greatly added to by the giving of methods 
which have not before appeared in print, methods 
developed not only by Morrow himself but by his 
colleagues. 

Dr. Morrow^s book on biochemical laboratory 
methods is one which should be in the hands of every 
teacher and student in biochemistry, biophysics and 
physiology. 

William Seifeiz 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 

A COMBINED FIXATIVE AND STAIN FOR 
DEMONSTRATING FLAGELLA AND 
CILIA IN TEMPORARY MOUNTS 

Below is given a new fixative-stain combination, 
which has proved to be especially suitable for the 
rapid preparation of temporary mounts to show flag- 
ella and cilia. The reagent contains: 

80 ec saturated solution of phenol in water 
20 cc 40 per cent, solution of formaldehyde 
in water 
4 cc glycerine 
20 mgms gentian violet 

It is advisable, in order to facilitate the dissolving of 
the dye, to moisten it thoroughly with a cubic centi- 
meter of water before adding the other ingredients. 

Mix a drop of the reagent with a drop of the cul- 
ture or infusion containing the organisms to be 
studied. The flagella and cilia stain clearly, while 
the cell body remains quite natural in shape and suf- 
ficiently transparent to observe the nucleus and the 
other cytoplasmic structures, such as granules, 
pharyngeal rods, chloroplasts, pyrenoids, paramylum 
bodies and the like. The background remains prac- 
tically colorless, the dye concentrating itself in the 
organisms. The depth of the stain can be regulated 
by varying the proportions of reagent to infusion. 

The reagent promises to be extremely useful in dem- 
onstrating flagella to elementary classes and in identi- 
fying the minute flagellates in protozoology courses. 
It has been used with surprising success on Oieomonas, 
Tetramitus, Menoidium, Peranema, Euglena, Astasia, 
Chilomonas, Polytoma, Naegleria and others. It will 
undoubtedly j>rove useful as a quick method for study- 
ing the flagellated stages of algae, fungi and myxomy- 
eetes. 

The cilia, cirri, membranelles and undulating mem- 
branes of the ciliates are stained by it in approxi- 


mately natural form, permitting an accurate determi- 
nation of the number of the ciliary rows, and the 
arrangement and number of the cirri, membranelles 
and membranes. To any one who has tried to work 
out the exact arrangement of the locomotor organelles 
of a small h 3 rpotrieh the advantage of such a reagent 
is obvious. 

For staining internal protozoan parasites it is ad- 
visable to use more glycerine and dye (approximately 
8 ec glycerine and 25 mgms gentian violet have given 
good results). The presence of mucus interferes with 
the staining process. It is consequently advisable to 
mix the material to be examined with three or four 
times its volume of normal salt solution before using 
the reagent. With these precautions the method has 
been used with success on Trichomonas, Chilomastix 
and Balantidium. With further work along this line 
it might be possible to develop a method that would 
materially facilitate the diagnosis of intestinal and 
other parastic protozoa. 

Unfortunately the reagent does not work well with 
Paramecium, since the discharge of the trichocysts 
tends to tear away the cilia, but satisfactory prepara- 
tions have in some cases been obtained in spite of this 
difficulty. With smaller ciliates, such as Cyelidium, 
Colpidium, Urotricha, Colpoda and Aspidisca, the 
method works beautifully; and in larger forms with- 
out a heavy trichocyst layer very satisfactory results 
have been obtained, for example with Stylonchia, 
Ophryoglena and Chilodon. The cilia stand out as 
clear blue, individual threads. 

Bacteria stain clearly and stand out distinctly 
against the colorless background. It is possible in the 
filamentous types to observe the gelatinous sheath in 
which the rods are imbedded. However, the flagella 
of the motile forms, such as the larger spirilla and 
bacilli commonly found in laboratory infusions, do not 
take the stain, 

Lowell E. Noland 

University op Wiscjonsin 

REPRODUCING ILLUSTRATIONS WITHOUT 
A CAMERA 

Exact copies of drawings or photographs are re- 
produced cheaply and effectively by the following 
method : 

(1) Make the drawing transparent. Saturate the 
drawing with oil of cedar, oil of cloves or ‘^Three-in- 
one” oil. Remove the excess of clearing-oil from the 
surface hy blotting the print between sheets of any 
absorbent paper. 

(2) Make a negative. Use an ordinary photo- 
graphic printing-frame. Print through the trans- 
parent original onto glossy paper. The ink of the 
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•original must bear against the emulsion of the paper. 
Expose approximately the same length of time as a 
normal negative. Develop and dry the paper. 

(3) Make the negative transparent. Repeat proe- 
•esses outlined in (1). 

(4) Make any number of the desired prints. Print 
the transparent negative as in (2). The prints are 
made on any desired surface of paper. Greatest 
dehnition is secured by the use of glossy paper. A 
good glossy print is as detailed as was the original. 

(5) Recover the original drawing. Wash the 
original print or drawing in xylol, and dry. It re- 
turns to its original opaque condition and is none the 
worse for the processes through which it has passed. 

This method is used for reproducing drawings made 
on stock of as great thickness as an ordinary index- 
oard. 

For many kinds of scientific work, the negative 
secured in (2) is more effective than is the positive 
scared in (4), due to the reversal of the colors. 

Edgab P. Joots 

ZooiooT Department, 

Universitt of Pittsbtjegh 


SPECIAL ARTICLES 

THE PARATHYROID GLANDS AS INFLU- 
ENCED BY SELECTIVE SOLAR 
RADIATON 

Since hyperplasia of the parathyroid glands occurs 
in animals kept upon a diet deficient in calcium, and 
;since calcium metabolism is dependent upon vitamin 
D, present either in the diet or in the lesser wave- 
lengths of sunlight, an experiment was tried to de- 
termine the effect of selective solar radiation upon 
the parathyroid glands of chicks maintained upon 
diets in which the content of calcium was adequate. 

Four convenient pens were constructed and 
greened upon their southern exposure by amber, 
blue, ordinary and vitaglass filters, transmitting 
variable portions of the sun’s spectrum. Each of 
these four pens was divided by a median partition, 
so that four pairs of compartments, each pair illu- 
mined through a single filter, were thus arranged. 
The basic diet employed throughout the experiment 
was the Wisconsin ration, Bulletin 371, Agr. Exp. 
Station, Madison, Wis. This ration, without the cod- 
liver oil, was provided the chicks in one compartment 
of each filter; while the cod-liver oil was added to the 
-diet in the other compartment of each filter. The 
chicks were placed in he filters on April 22, 1927, 
and the experiment was discontinued October 25, six 
months later. Cei^tain chicks in each pen were killed 
after two, three, four, eight and twelve weeks of 


experimental observation. The thyroids and parathy- 
roids were fixed in Bonin’s fluid, sectioned and stained 
for histological study. Differential blood counts, 
serum calcium and phosphorus were determined at 
frequent intervals throughout the study. 

The normal parathyroid tissue in the chick is 
massed into a pair of small glands which lie at the 
caudal angle of each thyroid lobe. Each gland is an 
epithelial structure, surrounded by a thin capsule 
which continues within the gland as the stroma. The 
cells comprising the gland are arranged into irregular 
groups or cords, sometimes alveolar or tubular in 
organization. The cells are usually large and contain 
elliptical nuclei with numerous nucleoli. Mitotic 
figures are frequently seen. 

After three weeks of observation a differential 
growth in these glands under the various filters is 
manifest. Hyperplasia is more apparent in the 
glands of those chicks grown under the blue and 
amber filters on a diet devoid of cod-liver oil. In the 
chicks kept under these filters and fed the cod-liver 
oil the glands are smaller than those without the oil, 
but are larger than the parathyroids of chickens 
grown in the compartments having vitaglass or ordi- 
nary window-glass. Vitamin D, present in the cod- 
liver oil, appears to compensate partially for the 
absence of direct sunlight, at least in so far as the 
size of the parathyroids is concerned. 

In the absence of the optimal wave-lengths of sun- 
light the chicks immediately evidence an increase in 
the number of parathyroid cells, apparently normal 
and of entirely functional significance. Chickens 
taken from compartments with blue or amber filters 
and maintained upon a diet without the cod-liver oil 
have parathyroids at the end of one month nine times 
the size of the gland in a chick grown under the vita- 
glass filter on the same diet. 

Progressive changes within the hyperplastic glands 
become manifest about the end of the first month. 
Such regression is first manifest by an increase in 
the extent of the connective tissue stroma followed by 
a destruction of the normal cords and columns of 
cells. Hyperemia is also characteristic of such regres- 
sion. Two distinct types of cystic degeneration occur 
within these hyperplastic glands. These cysts appear 
to be composed of extensive mucoid deposits walled 
off, in one ease, by a high columnar epithelium and 
in the other ease by a series of pavement cells con- 
centrically arranged. The columnar cells of the first 
type appear to be formed by parathyroid cells of the 
normal columns, which break away to wall off the 
developing cyst from the adjacent parathyroid tissue. 
The origin of the concentric pavement cells is not 
clear, although those cells appear to arise in eonnec- 
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tion with the h 3 rperplasia of the connective tissue 
stroma. Giant cells are frequently found associated 
with these cysts. 

Light of certain wave-lengths appears to bear a defi- 
nite relationship to the physiology of the parathyroid 
glands. In the absence of the optimal light factors, 
an attempt is made by the organism to compensate 
for this loss by an increase in the total functional 
activity of the gland. Hyperplasia ensues in the ab- 
sence of the lesser wave-lengths of sunHght but such 
hyperplasia is partially obviated by the addition to 
the diet of a small portion of cod-liver oil. These 
experiments indicate that normal development of the 
parathyroids will best maintain in the presence of 
both the lesser and the greater wave-lengths of sun- 
light. 

Geobge M. Higgins 
Charles Sheaed 

Mato Clinic and Mato PouNnATioN 

A NEW TYPE OF ACID dARBOHYDRATE 
^ FROM SEAWEED 

Naturallt occurring acidic materials, essentially 
carbohydrate in nature, have been known for many 
years, though they have been investigated eompara- , 
Mvely little from the standpoint of structural chem- 
istry. We know little more about the chemistry of 
gums than was known by the chemists of thirty years 
ago. Many gums occur in nature as inorganic salts 
of complex organic acids, which on hydrolysis break 
down to mixtures of both pentoses and hexoses, and 
form also acidic products of unknowij, composition. 
That these acidic substances are uronic acids or poly- 
mers or derivatives of such acids is indicated., by the 
fact that they liberate COg when boiled with 12 per 
cent. HCl and that they give the naphtho-resorcin 
test.^ That conjugated uronic acids are constituents 
of many polysaccharides found in plants is indicated 
by the work of various investigators, among them 
Nanji and others,® Erich Schmidt and coworkers,® 
Schwalbe and Eeldtman,^ and also by unpublished 
observations of the present writers. 

Of late certain substances of this general class, 
namely, the pectins and the soluble specific substances 
produced by various types of pneumococcus have 
been submitted to careful study with interesting 
suits. Ehrlich® and his coworkers have found that 
digalacturonie acid is formed by hydrolysis of pectin, 
along with sugars — ^mainly^ arabinose and galactose — 
and that this acid or polymers of it constitute a eon- 

iToHens, Fen, 41, 1788, 1908. 

2 J, 8oe. Ck&m, Ind,, 44, 253T, 1925. 

3Fer., 58, 1394, 1925. 

58, 1534, 1925. 

Z., 168, 263, 1926? idid., 169, 13, 1926. 


siderable proportion of the pectin molecule. Very 
recent work by Heidelberger and Goebel® shows an 
aldobionie acid — glucoso-glucuronic — ^to be the funda- 
mental building stone of the polysaccharide derived 
from Type III pneumococcus and to be an important 
constituent in that from Friedlanderis bacillus. 

We are now able to report, in a preliminary way, a 
new type of carbohydrate material which apparently 
is made up completely of polyuronic acid. Quantita- 
tively, at least, this material bears the same relation 
to urome acid that starch does to glucose. 

A sample of seaweed, gathered at Woods Hole, 
Massachusetts, in April and classified as laminaria 
agardhii, was extracted with cold dilute Na^COg. 
After filtering, the so-called alginic acid was precipi- 
tated by addition of HCl and freed from salt by wash- 
ing and dialysis. It was dried over PgOg to constant 
weight and analyzed. The results of analysis indicate . 
the formula (CgHgOg)n, which is also closely checked 
by titration with standard alkali. The compound loses 
24.5 per cent, of its weight as COg on boiling with 
dilute HCL This indicates that the molecule is at 
least 98 per cent, uronic anhydride, probably even 
more, as the loss of CO^ from a uronic acid is said to 
^ be not quite quantitative.*^ 

We have also isolated alginic acid from macrocy$tis 
pyriferu — ^the giant kelp of the Pacific coast. Our 
work to date indicates that this material is also a 
polyuronic anhydride to the extent of at least 98.6 
per cent. 

But little study, beyond the determination of the 
analytical data, has been made of the alginic acid 
from laminaria agardhii. Enough work has been 
done, however, with that from the maerocystis pyri- 
fera to indicate that it is a very interesting substance, 
worthy of careful investigation. The pure acid does 
not reduce Fehling’s solution, but becomes reducing if 
dried at 100® or if boiled with distilled water for a 
short time. By the action of heat in the presence of 
water, the substance loses CO^. Because of these 
facts, it is our opinion that the anal 5 rfcical data and 
physical constants, obtained by previous investigators® 
working with this material, may be inaccurate. 
Changes were undoubtedly brought about in the sub- 
stance, before it was analyzed, on drying at 100®. 

Schmidt and Vocke® have recently isolated what 
they considered to be a mixture of polyglucuronie 
acids from fueus serratus. These acids, as they found 
them in the plant, were bound with varying amounts 
of other carbohydrates. They obtained, on hydroly- 
sis of this material, an acid whose cinchonine salt 

e/. Biol €kem„^ 74, 613, 1927; ibid., 74, 619. 

r Nanji, Patou and ling, loc. dt, 

3 Hoagland and Lieb, /. Biol €hem.^ 23, 287, 1915. 

9 Her., 59, 1585, 1926. 
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melted at 204®, the melting-point of the cinchonine 
salt of glucuronic acid as reported by Neuberg.^® 

We have hydrolyzed the alginic acid from macro- 
cysiisf following exactly the method of Schmidt and 
Yocke, and have obtained a substance having the 
properties of a hexonie aldehyde acid. Its cinchonine 
salt melts at 152®. The acid is, therefore, not glu- 
curonic. That this is the case is also indicated by the 
fact that on oxidation with bromine or nitric acid no 
saccharic acid was obtained. 

The absence of mueic acid in the oxidation products 
also excludes galacturonie acid as the structural unit 
of the original material. 

Glucuronic and galacturonie acids are the only alde- 
hyde sugar acids hitherto found in nature. 

We are continuing work on the chemistry of plant 
gums and the acidic portions of the algae, and will 
report more fully in a short time. 

Leonard H. Ceetohee, 
William L. Nelson 

Mellon Institute or Industrial Research, 
TTniversttt op Pittsburgh 


SOCIETIES AND ACADEMIES 

THE THIRTY-EIGHTH ANNUAL MEETING 
OF THE OHIO ACADEMY OF SCIENCE 
The thirty-eighth annual meeting of the Ohio 
Academy of Science was held at the University of Cin- 
cinnati, Cincinnati, 0., on Friday and Saturday, April 
6 and 7, 1928, under the presidency of Dr. Harris M. 
Benedict, of the University of Cincinnati. The at- 
tendance was good, the atmosphere notably congenial, 
the programs well balanced, the public lectures and 
sectional papers highly satisfying, and the hospitality 
of the City of Cincinnati generous and wi nnin g. The 
central theme of the meeting was the relation between 
physics and biology, as emphasized by the presence 
and notable lecture of Dr. William T, Bovie, of the 
Medical College, Northwestern University, on “The 
Relation of Physics to Biology,” the lecture by Presi- 
dent Schneider on results from the Basic Laboratory 
of the University of Cincinnati, the lecture by Dr. S. 
J. M. Allen on the use of the X-ray as a means of in- 
vestigating the structure of protoplasm, the lecture by 
Dr. Albert P. Mathews on some aspects of the problem 
of coagulation of the blood, and the lecture by J. B. 
Kelly, of the BeU Telephone Laboratories of New 
York, on ^Tlecent Researches in Audition.” In addi- 
tion, there were some 85 or 90 papers read before sec- 
tional meetings. 

The officers elected for the coming year were : 
President, James S. Hine, Ohio State University; 
ime-presidents, zoology, Annette Braun; botany, E. 
w Her., 33, 3317, 1900. 


Lucy Braun; geology, Charles H. Behxe, Jr.; medical 
sciences, Albert P. Mathews; psychology, Samuel 
Rensbaw; physical sciences, E. H. Johnson; secretary^ 
William H. Alexander; treasurer, A. E. Waller; elec- 
tive members of the executive committee, R. C. Osbum 
and Stephen R, Williams; trustee research fund, 
George D. Hubbard. 

FeUowsbip was bestowed upon the following mem- 
bers: Chas. H. Behre, Jr., Fred A. Hitchcock, Robt. 
A. Moore, Katharine Dooris Sharp, John P. Visscher 
and Prank J. Wright, and some 60 or more new memr 
bers were elected. 

The academy went on record as unanimously in 
favor of H. R. 6091, Seventieth Congress, first session, 
by Mr. John MeSweeney, M. C. 

Wm. H. Alexander, 
Secretary. 

SIGMA PI SIGMA CONVENTION 

Sigma Pi Sigma, national honorary physics frater- 
nity, held its convention at Davidson College, David- 
son, N. C., April 10 and 11. The repor|s of the 
national officers and the delegates from the various 
chapters showed growth in the strength of the frater- 
nity and an increasing interest in its work. Chapter 
representatives were present from Davidson College, 
Duke University, the Pennsylvania State College, 
Furman University, Centenary College and the Col- 
lege of William and Mary. All the officers and 
members of the Executive Council were present, as 
follows: President, R. W. Graves; vice-president, 
Marsh W. White; secretary-treasurer, H. E. Fulcher; 
councilors, J. M. Douglas, W. N. Mebane and G. C. 
Hatley. 

At the conclusion of the business session on the 
afternoon of April 10 Professor R. C. Young, of the 
College of William and Mary, presented a paper on 
“The Use of the Vacuum Tube Oscillator in Making 
Laboratory Measurements.” 

At an open meeting at 7: 30 P. M. Professor J. M. 
Douglas gave a short talk on “The Aims and Ideals 
of Sigma Pi Sigma.” Professor MeConnel, of David- 
son College, welcomed the fraternity upon behalf of 
the faculty and the administration of the college. The 
principal address of the evening was given by Dr. 
Marsh W. White, of the Pennsylvania State College, 
upon the subject: “The Energy Relations in X-ray 
Tubes.” 

Officers were elected at the business sessions on 
April 11 as follows: President, Professor C. C. Hat- 
ley, of Duke University; vice-president, Professor R. 
G. Young, of the College of William and Mary; sec- 
retary-treasurer, Professor Marsh W. White, of the 
Pennsylvania State College; councilors. Professors J. 
M. Douglas and W. N. Mebane, of Davidson CoUege. 
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THE PLACE OP RESEARCH IN THE 
COLLEGE^ 

It is a common idea, all too common, that research 
should be left to the universities, research institutes 
and the great corporations. 

"The primary function of the college is to teach 
is a statement often made with misleading emphasis. 
All good educators agree on the dominant position of 
teaching in the college, but many know that teaching 
attains its highest degree of efficiency only when the 
research attitude of mind is developed in the student 
and a research atmosphere fostered in the institution. 
I know teachers whose scholarship and teaching have 
been vitalized by enthusiasm over their own research 
problems. The limited time spent on these problems 
paid rich dividends not measured in dollars alone. 

The general misunderstanding of the true nature 
and the methods of research is appalling. The typ- 
ical research professor is not, as so many fear, a 
retiring and very peculiar genius irritated by teaching 
duties and interested only in his own seffish problems. 
Instead of neglecting teaching the ideal teacher brings 
to his lectures the freshness of originality and gives 
to his words the ring of authority. There are, of 
course, brilliant men who have no place on a college 
faculty, but there are also many, ever so many, prid- 
ing themselves on their exclusive attention to teaching, 
whose words are as dry dust in the mouth. 

Pure research is sometimes damned with the tri- 
umphant question, "Of what use is itf' Let J. J. 
Carty, of the American Telephone and Telegraph 
Company, give answer. "The pure scientist is the 
advance guard of civilization.^^ Herbert Hoover adds, 
"Our whole banking community does not do the pub- 
lic service in a day that Faraday's discoveries do us 
daily.” In speaking of the chemical research on coal- 
tar that has given the world a thousand beautiful 
dyes such as were never known before, indispensable 
medicines, liquid fuels, wood preservatives, high ex- 
plosives and many other remarkable products, H. H. 
Gray pays a merited tribute to originality. "After 
all, only mind can transform the pence of coal-tar 
into the sovereigns of fine chemicals. Capital can 
draw the dividends and labor can plume itself on its 
xndispensability, but it is mind which performs the 
miracle.” 

^ Address given at Wittenberg College on the occasion 
of the dfidieatioh of the Laboratory for Chemistry. 
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It is idle and to quote a few examples of 

silly and futile research as proof that the whole busi- 
ness would be a waste of college time and money. 
Sane supervision will protect it from abuse. 

There is far too much stress on the informational 
side of college teaching. We boast that we train the 
student to think and indignantly deny that we are 
fact-stuffers, yet most college faculties withhold from 
the student the most effective method of thought ever 
developed, the scientific method, the research method. 
The worst of it is that some of our leaders ptide 
themselves on thus cheating the undergraduate out 
of his intellectual rights and privileges. The faulty 
habits of thought that should be trained out of col- 
lege students are summarized in a forceful way by 
Fairchild (pamphlet issued by the Character Educa- 
tion Institution of Washington). 

Intellectual Immoralities 

(1) Carelessness in observations. 

(2) Inaccuracy in determining units to be counted in 
statistical research. 

(E) Slovenliness in logic, fantastic explanations. 

(4) Generalizing beyond one’s data. 

(5) Confusing opinions with knowledge. 

(6) Contentment with discussion.” 

(7) Egoism allowed to crowd one to the invention 
of ^‘new” theories for personal distinction. 

(8) Inventing interesting theories for the sake of sell- 
ing them in books, articles, lectures and conversation. 

(9) Formulating an’ hypothesis on weak bases of 
facts, and then becoming blind to facts in opposition. 

(10) Emotionalism during research, ^*I believe” in- 
stead of have proved.” 

(11) Opposition to a theory merely because of igno- 
rance and stupidity, *‘I can not see how.” 

(12) Eushing into print with a report of research 
work that justifies no conclusions. 

(13) Cowardice in supporting a verified generalization 
because it is unpopular and conflicts with selfish in- 
terests. 

(14) Impatience, unwillingness to proceed step by 
step through a research. 

(15) Indulgence in dense verbiage for the sake of 
appearing superlearned. 

(16) Poularizing tentative generalization for the 
sake of personal ‘publicity. 

(17) Eesort to the authorities, or to sarcasm and 
ridicule, against data, arguments and verifications. 

^Verification” seems to have been too little appre- 
ciated in college circles as a factor essential to all 
research supposed to be on the scientific level. We 
must do more than indulge in ^^views, theories and 
endless discussions.” 

An indicant believer in the scientific method of 
thinking writes me, "My cousin is the wife of a great 
scientist, but she has lost her senses over the modern 


fake imitations of psychology and writes articles 
without any conscience as to verification of her gen- 
eralizations; the spirit of the fantastic thinker is in 
her rather than that of the scientist.” 

Ira Remsen believed in the ethical virtues of re- 
search. The essential honesty of a scientist with his 
problem appealed to Remsen as making for superior 
character. The late Charles D. Walcott, former sec- 
retary of the Smithsonian Institution, went further 
and insisted that a good research man ought to make 
a good Christian and a good Christian ought to make 
a good research man because both are in search of 
truth. 

Herbert Hoover well says, "If we would command 
the advance of our material, and to a considerable 
degree, of our spiritual life, we must maintain the 
earnest and organized search for truth. We could 
well put such an appeal wholly upon moral and 
spiritual grounds ; the unfolding of beauty, the 
aspiration to knowledge, the ever-widening penetra- 
tion into the unknown, the discovery of truth, and 
finally, as Huxley says, ^the inculcation of veracity 
of thought.^” 

If we hope to inspire the college youth we must 
make him feel that he is drinking from a fresh spring 
of knowledge rather than from a stagnant pool. As 
one keen student remarked, "I notice that the teaching 
is better when there is some research going on 
around the corner.” 

Oberlin^s great librarian, Azariah Root, in the last 
year of a scholarly life, announced to a college com- 
mittee, "What Oberlin must do is to spend more 
money on research and to encourage it in every way 
in order to keep our faculty from growing stale.” 
Oberlin is probably doing as much in research as 
any pure college, but there is much more to do. An 
inspired faculty develops an inspired student body. 

"Research by stealth” is an unpleasant phrase 
used to describe the situation in some colleges where 
the professor is expected to spend his entire time in 
routine teaching. A recent questionnaire disclosed 
the fact that only a very limited number of college 
presidents are willing to encourage research by finan- 
cial aid for productive work. Some others are will- 
ing to have national honor brought to the college by 
research publications of its faculty if no expense is 
involved. This short-sighted policy cheats the stu- 
dents by driving away the ambitious, productive 
scholars of the faculty. 

Without a staff of productive men how shall the 
college meet the challenge of the gifted students? 
Informational teaching is not adequate, but sound 
instruction in the research method of approach to all 
problems will stimulate the gifted student to his best^ 
Even a freshman will ignite from the right sort of 
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spark, altkough he will not actually engage in re- 
search. Instead of describing achievements to hiTYi 
in the final form the instructor can lead him in fancy, 
step by step, through all the difficulties preliminary 
to great discoveries, disclose the original plans and 
hopes, and arrive at the climax of successful achieve- 
ment with dramatic force. It is more than the his- 
torical method, it is the living, breathing, thrilling 
method of teaching. 

In actual practice tmdergraduates respond eagerly 
when asked to walk occasionally in the footsteps of 
the great masters of the past. Many of them get 
from the experience ''a sense of unlimited possibili- 
ties, of adventure and of exultant hope.” They can 
be thrilled with the conception of research as service 
to humanity in conquering yellow fever, in making 
the surgeon’s work safe with antiseptics and merciful 
with anesthetics, in averting a predicted world wheat 
famine, in making every man your neighbor by mar- 
velous improvements in communication and trans- 
portation, and by reducing the working day of fifteen 
hours, common a century ago, to the modem day of 
eight hours with its increased possibilities for health, 
comfort, culture and the pursuit of happiness. To 
prove to the youthful mind that the pure research 
of Faraday, Henry and others made possible the 
electrical industry which in the United States now 
multiplies the man-power of our population is to give 
a vivid impression of service. Slaves rushing along 
a wire at the touch of a button to run our errands, lift 
us to the lofty fioors of our office buildings, run our 
washing machines, sweep our fioors and save us from 
drudgery even as a thousand captives once slaved for 
a petty king of the long ago ! 

Beyond the question of inspiring the undergraduate 
and training his mind in the mastery of the varied 
problems of life is the moral obligation on the col- 
lege to acknowledge its debt to the past by adding 
something new to the sum total of knowledge. Is it 
right for a great institution of learning to hand out 
facts other faculties have gathered without sharing 
in production? Carlyle exclaimed, ^'Produce, if it be 
but the pitifullest infinitesimal fraction of a product, 
in God’s name produce.” 

The sciences, it must be admitted, have done more 
than the non-sciences in recognizing this obligation. 
Professor John R. Commons, of the University of 
Wisconsin, has extended this statement to include 
the universities, "To acquire knowledge — ^the existing 
knowledge — is the retail store method, the hand-me- 
down method. The research method is just opposite; 
it is the discovery method. We do not acquire 
knowledge, we discover knowledge, using the dig-it-up 
method. In economics, in sociology, in philosophy, 
in all those sciences which have to do with the great 


laboratory of human life throughout the community, 
we have not yet learned the laboratory method, the 
dig-it-up method.” 

The American Historical Association, in a recent 
report, admits that fewer than one fourth of the 
holders of the Ph.D. degree in history are productive 
scholars. A quotation from this report follows : 
"Presidents, especially of the smaller colleges, insist 
on having Ph.D.’s on their faculties, not because they 
expect or wish them to be productive scholars, but 
largely for advertising purposes. The large univer- 
sities are thus crowded with mediocre graduate stu- 
dents, many of whom can not be taught the technic* 
of research except with great difficulty. It is still 
more difficult, and often impossible, to inspire them- 
with a passion for research. One important reason 
for lack of production is a widespread behef that 
research does not pay. It is alleged that many who 
are productive fail to gain the reward they might 
reasonably expect; that presidents of colleges and 
universities give hp-serviee to research, but do not 
take it into consideration to any great extent in 
making promotions or increases in salary; that, there- 
fore, Ph.D.’s seek to advance by teaching, wire-pulling 
and 'social stunts.’ ” 

Bertrand Russell and the Bishop of Ripon are sug- 
gesting that if scientists desist from discovery for 
ten years the rest of the world might catch up and 
adjust itself to a condition of tranquility. This is an 
admission of weakness, not an acceptance of a chal- 
lenge. Evidently the eight hundred thousand college 
students of this country need an insight into the 
scientific method of collecting facts by many accurate, 
unbiased observations, of classifying and comparing 
facts, of explaining the facts with a theory or gen- 
eralization, of rigidly and honestly testing the theory 
and of using the tested theory to predict future 
behavior. 

There are, of course, difficulties in making research 
an integral part of college teaching. Many men now 
on college faculties, though trained to research, in 
the struggle for the Ph.D. degree have allowed this 
acquired talent to atrophy. Now they shrink from 
any belated demand for productivity. It is difficult 
to blame them. Rather let us blame the college for 
overloading such men with mere routine teaching and 
for a general failure to recognize, encourage and 
reward a proper amount of productivity. The cost 
is a veritable lion in the path, but must it forever 
stand in the path to the highest excellence ? 

Adequate reward for research will doubtless bring 
on its attendant evils. Publications of an inferior 
order will be cited for promotion, but it is easy to 
get the judgment of leaders in a given field as to the 
quality of original work. Time will, in a few in- 
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.-stances, be frittered away on silly struggles to be 
-original, but why not, in the future, deny to sueb men 
tbe opportunities to continue this waste?* ^'To him 
that hath (the Divine spark) shall be given, and to 
Mm that hath not shall be taken away.’^ 

The Division of Educational Relations of the 
iKational Research Council suggests: 

Wats to Am Researcjh in Colleges 

Give research a place in faculty meetings on a parity 
with teaching problems. 

Give research, as a matter of course, recognition in the 
budget of each department of study,* grants for appara- 
tus, literature, research assistants, etc. 

Have special research fund for special grants, this to 
be administered by the research committee. Emphasize 
dignity and importance of this committee. 

Give stenographic and clerical assistance to faculty 
members to conserve their time and energy for teaching 
and research. 

Cut down hours of teaching. 

Large faculties, small classes. 

Leaves of absence, on salary, for intensive study. 

Consultation trips by college men to the research cen- 
ters for advice and conference and reading. 

Exchange of teachers between universities and colleges 
(and perhaps exchange of research men between indus- 
try and the colleges). 

Assistance toward expense of attending professional 
society meetings. 

Research as well as teaching success recognized as a 
basis for promotion. 

Special professorships for those markedly successful 
in both research and teaching, with added time and 
assistance for research, and additional salary. 

Appointment of occasional research associates giving 
full time to research. 

Encouragement of research for the M,A. degree; also 
special stipends for M.A. students who shall assist pro- 
fessors in their research. 

Research scholarships for outgoing seniors and for 
recent graduates to study in research institutions. 

Develop the library for assistance to research as well 
aa to teaching. 

The appointment or election of a standing research 
committee on the college faculty is vitally important. 

Functions op a College Reseabch Committee 

Promote appreciation of importance of research on the 
part of all members of the college community, including 
trustees, administrative ofGLcers, faculty students and 
donors. 

Survey and list the researches in progress in the insti- 
tution. 

List the more important researches published in the 
past from the college. 

Gather and classic information in regard to the 
entrance of graduates upon research, and list the ablest 
men among the graduates of the college. 


Learn, classify and list the assistance needed for: 
(a) researches in progress, (b) researches it is desired 
to undertake. Assist in plans for securing such aid. 

Publish these items for circulation in the college com- 
munity. 

Publish an annual report for circulation in the college. 

Assist in securing cooperation between faculty mem- 
bers in research. 

Study and suggest possible correlations between re- 
searches under way in the college. 

Consider publication of research results — perhaps ad- 
visable, especially for studies of local environment. 
Publication assistance is especially needed in the so- 
called ‘‘humanities.’' Avoid encouraging publication 
of unworthy papers. 

Secure a liberal research fund, grants from which shall 
be administered by the research committee. 

Exchange with local committees in other colleges in- 
formation as to methods and success in promotion of 
research. 

Arrange for presentation to the students, by men from 
the several departments and from outside the college, of 
the life devoted to research, in the several major fields. 
This is important in securing recruits for the life of 
research. 

Encourage departmental clubs which shall report and 
discuss research and newer phases of progress in knowl- 
edge, discussing also the men through whose research 
mankind have made great advance. 

Encourage work by semi-research methods in the cur- 
riculum, putting some of this work as early as the 
sophomore year. 

Encourage establishment of societies and fraternities 
which reward research ability. 

Present research to community by lectures and exhibits. 

Urge value of administrative assistants to relieve 
faculty members of detailed committee work. 

Ten years ago Oberlin College, at tbe request of 
tbe National Research Council, elected a science re- 
search committee and made it a standing committee 
of the faculty with all the privileges thus implied. 
The smaE original committee set a high standard of 
election. Every man on a science faculty was asked 
to submit a list of Ms research publications exclusive 
of his doctor’s thesis. If Ms independent work pub- 
lished in journals of good standing measured up in 
quality and quantity he was recommended for elec- 
tion, wMch always followed as a faculty endorse- 
ment. It is now considered an honor to be a member 
of tMs committee. At occasional dinners tbe mem- 
bers discuss tbe situation and plan for the future. 

In addition to this group of scientists a “Commit- 
tee on Productive SeholarsMp” is now being formed 
in somewhat similar fasMon. However, the qualifi- 
cations include authorsMp of books (other than mere 
compilations) and musical compositions of merit as 
well as scientific research. Obviously productive 
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work in the entire faculty will be encouraged and 
made prominent 

AU this is eminently worth while if we agree with 
President Angell, of Yale, who urges that '^Individual 
initiative, resourcefulness, ingenuity, imagination, 
vision, must be kept at a high pitch all along the 
line/' 


Obeeun College 


Haekt N. Holmes 


EARLY PSYCHOLOGICAL 
LABORATORIES^ 

Labobatobies for research and teaching in the sci- 
ences are of comparatively recent origin. They may 
be regarded as part of the industrial revolution, for 
there is a close parallel in causes and effects between 
the development of the factory system and of scien- 
tific laboratories. The industrial revolution began 
with the exploitation by machinery of coal and iron in 
England; it may perhaps be dated from the use of 
the steam engine of Watts in the coal mines of Corn- 
wall about a hundred and fifty years ago. 

The laboratory had its origin fifty years later in 
Germany as part of the scientific renaissance follow- 
ing the Napoleonic wars. The University of Berlin was 
founded by Wilhelm von Humboldt and Prederick 
William III in 1810. The first laboratory of chem- 
istry was opened by Justus von liebig at Giessen in 
1824. This was followed by similar laboratories at 
Gottingen under Wohler in 1836, at Marburg under 
Bunsen in 1840, and at Leipzig under Erdmann in 
1843. The first English laboratory was the College 
of Chemistry, now part of the Imperial College of 
Science and Technology of the University of London, 
which was opened in 1845 by von Hoffmann, brought 
from Germany by Prince Albert. Benjamin Silliman 
founded at Yale University the first American labora- 
tory for the teaching of chemistry. 

Prior to the industrial revolution the artisan worked 
at home, sometimes with ’prentices, who were often his 
children. The factories, the mines and the systems of 
transportation, with their machinery, their skilled 
overseers and division of labor, their owners and 
entrepreneurs, their exchange of commodities and 
ideas, created a remarkable economy in production, so 
that now each individual may perhaps work half as 
long and consume twice as much wealth as formerly. 
But there are serious drawbacks in the lack of freedom 
and initiative of the workman, in the loss of joy in 
creative work. The situation in the laboratory is 
similar. A professor may have many associates, as- 

3- Address on the occasion of the inauguration of the 
Psychological Laboratory of Wittenberg Oollege, Spring- 
field, Ohio, October 21, 1927. 


sistants and students; expensive apparatus and ex- 
tensive libraries may be installed; division of labor 
in each laboratory and among laboratories can be 
planned; there may be exchange of ideas and of in- 
formation on the progress of research; students are 
taught in large groups. Production is greatly in- 
creased, perhaps quadrupled, as in the industrial 
system-. But the scientific man is subject to admin- 
istrative controls; he is no longer free; he must 
compromise with others and teach all sorts of students. 
The system is useful for the production of a large 
mass of routine work; it may not be favorable to 
creative genius. 

Anatomy has been called the mother of the sciences ; 
dissecting rooms go back to the medieval universities 
of Italy. Observatories, museums, botanical gardens, 
academies of science and university schools, where re- 
search was undertaken and in which students and 
assistants were taught and trained, preceded organized 
laboratories. Chemistry is the gold transmuted 
through alchemy; we have all seen on the stage the 
laboratory of Faust. Christian fathers say that when 
"the sons of God saw the daughters of men, that they 
were fair and they took them wives,” as told in the 
sixth chapter of Genesis, these fallen angels taught 
the fair daughters of men the arts of astrology and 
alchemy. Scientific men who do not care for special 
creations may assume that there has been a gradual 
development from the time of the first experiment by 
an anthropoid ape, or it may be by a parameeium 
or an electron. If, however, we want an official be- 
ginning for the first scientific laboratory, it will be 
the laboratory of chemistry at Giessen, the hundredth 
anniversary of whose foundation was celebrated three 
years ago. 

Chemical laboratories were followed by laboratories 
of physics and biology, I worked in the first Ameri- 
can biological laboratory in its early days. It was 
established at the Johns Hopkins University by 
Newell Martin, a student of Huxley, who at the Royal 
College of Science had founded the first laboratory of 
biology. Prom the laboratories of Martin and Brooks 
at the Johns Hopkins have proceeded many of our 
most eminent biological workers. The Johns Hop- 
kins also led in the establishment under Welch, Mall, 
Abel and Howell of laboratories in the medical 
sciences. But there is obviously no sharp line of 
demarcation between the modem laboratory and 
earlier groups of workers, such as the great school of 
zoology conducted by Agassiz at Harvard. 

The first laboratory of psychology was established 
by Wilhelm Wundt. In an article on the Leipzig 
laboratory, published in Mind in 1888 and submitted 
to Professor Wundt, I give the date as 1879. The 
fiftieth anniversary of the founding of the labora- 
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tory was, however, celebrated at Leipzig in 1926. 
Wundt published his ‘^Grmndzuge der physiologischen 
Psychologic^^ in 1874 and was called from Zurich to 
a chair of philosophy at Leipzig in 1875. The Psy- 
chologische Institut there was a gradual development. 
Wundt writes in his autobiography “Erlebtes und 
Erkanntes,” published in 1920, that Kraepelin, Leh- 
mann and I were his three earliest “Arbeitsgenossen^^ 
who remained faithful to psychology and that we 
worked with him at a time when the institute was his 
private undertaking and lacked of&cial recognition on 
the part of the university. The first research pub- 
lished from the Leipzig laboratory was apparently a 
doctor's dissertation by Dr. Max Friedrich carried out 
during the winter semester of 1879-80. 

Wundt writes in the preface to the ^Thysiologische 
Psychologie” that it undertakes “ein neues Gebiet der 
Wissenschaft abzugrenzen," but he was partly antici- 
pated by Hermann Lotze, whose “Medizinisehe Psy- 
chologie” was published in 1852. Both Lotze and 
Wundt had a medical education and were professors 
of philosophy. Their books are landmarks in the 
history of our science. It was my privilege to hear 
the last course of lectures on psychology by Lotze 
given at Gottingen in the winter semester of 1880-81. 
In accordance with the custom of that university Lotze 
dictated summaries which could be written down ver- 
batim even b3& one who had small psychology and less 
German. The "Dictata" of that year were published 
and have been translated into English. In the spring 
of 1881 Lotze, then 74 years of age, migrated to Ber- 
lin and died, according to Gottingen opinion, of home- 
sickness. 

Herbart, whom Lotze succeeded at Gottingen, had 
tried to give a mathematical formulation to psychology 
as Spinoza had to philosophy. He published the first 
edition of his “Einleitung in die Philosophie” in 1813. 
There followed Drobitsch, Lindner, Benecke, Yolkmar 
and other German psychologists. In England we have 
the notable development of association and analytic 
psychology from Locke through Berkeley, Hume, the 
Mills and Bain to Ward. The first edition of Car- 
penter’s ‘‘Mental Physiology,” to-day a useful and 
readable book, was published in 1874, the same year 
as Wundt’s “Grundziige.” In England and in France 
there were numerous workers in the fields of phy- 
siological and pathological psychology. 

The most important developments for laboratory 
psychology were through the great German physi- 
ologists and physicists, most of all Helmholtz, who 
passed from physiology to physics. His “Physiolo- 
gische Optik,” recently translated under the editorship 
of Professor Southall and published as an act of 
piety by the Optical Socieiy, and his “Tonempfindin- 
gen,” of which there is an earlier translation, are clas- 


sics in the history of science. E. H. Weber became 
professor of anatomy at Leipzig in 1818 at the age of 
twenty-three, being later transferred to physiology. 
The law that bears his name was stated in his “Anno- 
tationes,” published from 1834 to 1851. Fechner was 
appointed professor of physics at the same university 
in 1834; his “Zendavesta” was published in 1851, his 
“Elements der Psychophysik” in 1860. When I was 
a student at Leipzig he was over eighty-five years old 
and blind from experiments on vision, a charming 
man, intensely interested in his psychophysical experi- 
ments, though chiefly in philosophical interpretations. 

The middle fifty years of the last century were the 
golden age of the German university and of science, 
its Wunderkind, It is marvelous what was accom- 
plished then and there. Thus in the little corner of 
the field of science concerned with the psychology of 
the sense of vision there worked, in addition to Helm- 
holtz and Fechner, a notable company, including Au- 
bert, Briieke, du Bois-Reymond, Bonders (in Holland), 
Exner, Fraunhofer, Fick, von Graefe (who examined 
my eyes when I was a child of eight), Hering, Her- 
mann, von Kries, Listing, Johann Mueller, Nagel, 
Purkinje, Vierordt, the Webers and many more. 
There is no such group in the world to-day working 
on vision or in any other part of experimental psy- 
chology. At that time the investigation of the other 
senses, of movement, of the time of reaction and much 
else was pursued probably to greater effect than in 
all the innumerable laboratories of to-day. 

The fields so fertile in the nineteenth century were 
of course cleared at an earlier time. Experiments on 
vision go back to Kepler, Huygens and Newton. 
Weber’s law was anticipated by Bouguer and Lam- 
bert; Fechner’s law by Bemouilli and Laplace; the 
personal equation by the astronomers. Observations 
on after-images were made not only by Goethe, the 
elder Darwin, Bufion and Newton among others, but 
also by Augustine and Aristotle. Very curiously the 
problems of psychological measurement were clearly 
stated by the poet Shelley, who more than a hun- 
dred years ago wrote: “A scale might be formed, 
graduated according to the degrees of a combined 
scale of intensity, duration, connexion, periods of 
recurrence, and utility, which would be the standard, 
according to which all ideas might be measured.” 

When I came across this passage in Shelley it 
seemed almost incredible that he of all men should 
have written it, as indeed it is that the most unearthly 
of poets should have been the son of a country squire. 
But England has always given birth to great men in 
families and as sports. It has been said that Graham 
Bell — ^he too was British — could not have invented the 
telephone if he had been a physicist, for he would 
have known that it was impossible ; so it may be said 
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that Francis Galton could not have accomplished his 
great work toward founding modern psychology if he 
had been a psychologist, for he would have known 
that it was not psychology, Galton, like Darwin, his 
cousin, had no university position and no laboratory. 
He published his “Hereditary Genius” in 1869, his 
“Inquiries into Human Faculty” in 1883. 

With intermissions I was a student at Leipzig under 
Wundt from 1881 to 1886, serving during the last 
year as laboratory assistant in psychology, the first to 
be appointed there or anywhere. Wundt had a higher 
opinion, doubtless with good reason, of American en- 
terprise than of American scholarship. In his 
reminiscences he writes that with “bekannter Ameri- 
kaniseher Entsehlossenheit” I approached him and 
declared : “Herr Professor, you need an assistant and 
I shall be your assistant.” He was the most kindly of 
men and was much worried lest I should not pass my 
doctorate examination in physics under Hankel and 
in zoology under Leuckhart, but these distinguished 
professors also fortunately made due allowance for a 
child of the wilderness. WundPs combined courtesy 
and remoteness from the modem world may be illus- 
trated by an incident. At that time women were sel- 
dom admitted to university lectures, but at my request 
he gave permission to an American of fine intelligence 
to attend his course on psychology, which was fre- 
quented by two or three hundred students, among 
them the most stupid in the university, for all theolog- 
ical students were required to attend. One day he 
said: “I am sorry that I let IMiss X attend my lec- 
tures; it embarrasses me; I feel that I ought to speak 
in a way that a woman can understand.” 

When I showed Wundt an outline of the work that 
I proposed for a doctors thesis on the reaction-time, 
including complicated responses and a study of indi- 
vidual differences his comment was : “ganz Amerikan- 
isch.” As a matter of fact I did the work in my own 
rooms and with my own apparatus. At that time 
students were expected to work in the laboratory on a 
subject assigned by the professor, during certain 
definite hours in the afternoon and with the apparatus 
supplied, which had to be put away neatly in the cases 
after a two-hour period. We used two batteries of 
Daniel cells and when these were set up and got into 
running order it was nearly time to take them apart, 
wash the zincs and coppers and put the fluids into 
bottles. As in this process we were likely to splash 
sulphuric acid on our clothes we kept handy a bottle 
of ammonia, which was very promptly applied to the 
stains. At that time I anticipated Dr. Watson in an 
observation on the conditioned reflex, for when the 
German student who worked with me drew a mouth- , 
ful of dilute sulphuric acid through the syphon that 


we used, he immediately reached for the ammonia bot- 
tle and took a mouthful of that. 

In the early eighties Wundt’s laboratory was housed 
on the top floor of the Gonmct building, where indigent 
students had their meals. He used to walk through 
the laboratory after his lecture, always courteous and 
ready to answer questions, but, as I remember it, 
usually limiting his visit to five or ten minutes. He 
was interested in the laboratory as a system and as 
a method of introspection, but he was not himself a 
laboratory worker. His interests were very broad. 
His “Logik,” published from 1880 to 1883, contains 
in the second edition 1,995 pages; his “Ethik,” also 
published while I was at Leipzig, contains in its third 
edition 933 pages. The “System der Philosophie,” 
published in 1889, contains in its third edition 738 
pages. The last edition of the “Physiologisehe 
Psyehologie” contains 2,317 pages, the “Vdlker- 
psychologie,” 3,161 pages. And they are very large 
pages. 

These books and others Wundt composed on a type- 
writer that I gave him, one of the first in Germany. 
Avenarius once remarked that I had by this gift done 
a serious disservice to philosophy, for it had enabled 
Wundt to write twice as many books as would other- 
wise have been possible. At that time the relations of 
German professors were curious from an American 
point of view. Wundt was not in friendly relations 
with Helmholtz, Stnmpf, Muller and others. Stumpf, 
next to Wundt the most distinguished of German 
psychologists, was professor at Halle, only three 
quarters of an hour by train from Leipzig, and Wundt 
was asked for an introduction. He said that he was 
sorry that he could not give it, as he did not know 
Professor Stumpf personally; it was better so, for 
they could then write more freely when there was a 
difference of opinion — ^and they did a couple of years 
later. 

At the beginning of the semester students who 
wanted to undertake experimental work stood before 
Wundt in a row and from a slip of paper that he held 
in his hand he assigned topics in order. The year 
that I appeared there were six or seven of us, repre- 
senting nearly as many nationalities. I was given 
the problem of reacting to colored lights; first when 
the light was seen, and second when the color was 
distinguished, and by subtracting one time from the 
other of obtaining what Wundt called the “Appercep- 
tionszeit.” This I could not do, but the problem was 
most useful to me, for it led me to realize the limita- 
tions of introspection and to base my work on objec- 
tive measurements of behavior. Wundtis refusal to 
admit any subject to the laboratory except a psy- 
chologist who could use the results introspeetively was 
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also Tiseful, for it led me to transfer the work to my 
rooms and make there the first psychological measure- 
ments of individual differences and to attempt to 
develop the useful applications of psychology — ^with 
both of which efforts Wundt had no sympathy. 

Wundt rejected as a doctorate dissertation Miinster- 
berg’s very able monograph on “Die Willenshand- 
lungen” because it did not coincide with his own 
theories. He calls Stanley HalFs excellent sketch of 
his life and work an “erdichtete Biographic die von 
Anfang bis zu Ende erfunden ist.” But such things 
were only the righteous indignation of the Hebrew 
prophet denouncing the enemies of the Lord. The 
academic life in Germany in those days was exalted. 
The nation, the university, the professor, were sacro- 
sanct. It was a fine experience to be admitted to the 
outer court of the temple before the money changers 
had entered. Wundt himself was the ideal German 
professor, with boundless learning shading toward the 
pedantic, fully conscious of his plenary inspiration, 
yet withal most modest, shy and kindly; a seer before 
his students, a child at home, a truly great man. 

WundFs laboratory of psychology was international 
in its reputation and influence, attracting students 
from all parts of the world, Americans and Russians 
predominating. In 1892 it received larger quarters and 
in 1897 was removed to one of the buildings vacated 
by the Medical School, where fourteen rooms were 
remodeled for its purposes. In the late eighties there 
were beginnings of laboratories under Ebbinghaus at 
Berlin, under Muller at Gottingen, and under students 
of Wundt who were my contemporaries and friends, 
Miinsterberg at Freiburg, Martius at Bonn, and Leh- 
mann at Copenhagen. 

The second laboratory of psychology was organized 
by G. Stanley Hall at the Johns Hopkins University 
early in the year 1883. I was there before Hall, hold- 
ing a fellowship in philosophy, this award for a thesis 
on Lotze having been made by the professor of Latin, 
who knew even tes about philosophy than I did, or 
the fellowship would have been given to John Dewey. 
He was there as a student, as were also Joseph Jas- 
trow and H. H. Donaldson. We helped Hall set up a 
modest laboratory in a private house adjacent to the 
center of ugly little brick buildings and great men 
that formed the university. The small group of pro- 
fessors working there included Remsen, Rowland, Syl- 
vester, Gildersleeve, Haupt, Adams, Brooks and 
Martin, 

It is a curious fact that neither of the founders of 
our first two psychological laboratories was a labora- 
tory worker. HalFs chair, like Wundt’s, was not lim- 
ited to psychology; he lectured on philosophy and he 
also conducted courses in pedagogy. The range of his 
interests was large, but it was the human aspects of 


life that he cared for rather than abstract quantitative 
measurements. Like James he was a man of literary 
genius swayed by the emotions, which are such a large 
part of life and as yet such a small part of our science. 
Minot, the distinguished Harvard embryologist, once 
said that he envied my occupation with a science con- 
cerned with human interests. My reply was that my 
experiments had as little to do with such things as his 
had with love and children. Hall wrote about chil- 
dren, adolescence and senescence, religion and sex, the 
drama of life. He and James were giants in the land, 
overtowering their descendants of a work-a-day world. 

As Wundt established the PMlosophische Studien to 
publish the work from his laboratory and his own ar- 
ticles on psychology and philosophy, so Hall estab- 
lished the American Journal of Psychology, The 
early volumes give a survey of the work done in Bal- 
timore, which was largely physiological and psychiat- 
rical. Hall was much interested in insanity and other 
pathological aspects of psychology and we used to go 
regularly to the Bayview Hospital for the Insane. 
These interests were maintained and in the last con- 
versation that I had with him in his lonely house at 
Worcester he wanted especially to know why orthodox 
American psychologists cared so little for Freud and 
psychoanalysis. He showed me a mass of publica- 
tions and notes that he had collected on the subject. 

Hall was called upon to organize Clark University 
in 1888 and gathered there a group of outstanding 
scientific men, including Michelson, Webster, Bolza, 
Neff, Whitman, Mall, Donaldson, Lombard, McMur- 
rich and Boas. The financial support of the uni- 
versity by Mr. Clark was less liberal than had been 
anticipated and Dr. Harper took over in a body a 
large part of these men for the faculty of the new 
University of Chicago. In his “Life and Confes- 
sions” Hall remarks: “I felt his act comparable to 
that of a housekeeper who would steal in at the back 
door to engage servants at a higher price.” Sanford 
went with Hall from the Johns Hopkins to Clark and 
became director of the laboratory of psychology which 
was opened in 1889. The Johns Hopkins laboratory 
was closed and the apparatus dispersed until it was 
reestablished by Professor Baldwin and Professor 
Stratton. Hall and Clark University long maintained 
a dominant position in psychology and the psycho- 
logical side of education. In his death there ends the 
romantic and heroic era of our science. 

The laboratory of psychology at the University of 
Pennsylvania was founded by me in 1887, though it 
was only in January, 1889, that a special laboratory 
with adequate equipment of apparatus was opened. 
' The laboratories at Leipzig and the Johns Hopkins 
were for research, and psychology was only part of 
the field covered by the professor. At the University 
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of Pennsylvania a professorship of psychology was 
for the first time established and laboratory courses 
for students were for the first time given. It might 
consequently be argued by a partial advocate that 
this was the first laboratory of psychology in the sense 
that Liebig^s chemical laboratory at Giessen was the 
first scientific laboratory. More significant is the cir- 
cumstance that in this laboratory the research work 
and the courses for students were based on objective 
measurements of responses to the environment with 
special reference to individual and group difEerences 
and to the useful applications of psychology, thus 
leading to the development of modern educational, 
clinical and industrial psychology. 

In 1888 I was also lecturer at Bryn Mawr College 
and at the University of Cambridge, conducting in 
both institutions laboratory courses for students. At 
Cambridge the work was in conjunction with the lec- 
tures of Professor James Ward and in the Cavendish 
laboratory of which the present Sir Joseph Thomson 
was the director, having just before, at the age of 
twenty-six, succeeded Maxwell and Rayleigh in the 
professorship of physics. In the Cavendish labora- 
tory was also set up apparatus for research and this 
was the beginning of the first British laboratory of 
psychology. At that time I had the privilege of as- 
sisting Galton in the arrangement of the Anthropo- 
metric Laboratory in the South Kensington Museum 
and we began in cooperation the preparation of a 
book of instructions for a laboratory course in psy- 
chology. 

The five-year period from 1887 to 1892 is distin- 
guished for the development of laboratories of psy- 
chology in the United States. For earlier work tribute 
should in passing be paid to James McCosh, Presby- 
terian clergyman from Scotland and president of a 
Presbyterian college, who at Princeton promoted the 
study of organic evolution and physiological psychol- 
ogy. George Trumbull Ladd, also a clergyman, was 
called to Yale as professor of philosophy in 1881 and 
developed there courses in physiological psychology, 
leading to the publication in 1887 of his “Outlines of 
Physiological Psychology.” With James and Hall he 
shares the honor of leading in the development of 
psychology in America. The laboratory at Yale was 
organized by Professor Ladd in 1892 with Dr. E. W. 
Scripture as instructor. 

Work in experimental psychology leading to the 
establishment of a laboratory was begun by Profes- 
sor Joseph Jastrow at Wisconsin in 1888. His ser- 
vice as professor of psychology is the longest in the 
history of our science. A year or two later labora- 
tories were established at Indiana University by Presi- 
dent W. L. Bryan, at the University of Nebraska by 
Professor H. K. Wolfe, at Brown University by Pro- 


fessor E. B. Delabarre and at Stanford University by 
Professor Frank Angell. Professor J. Mark Bald- 
win was called to Toronto in 1890 and established 
there a psychological laboratory, as he did at Prince- 
ton when he returned to that university in 1893. In 
1895 we together founded the Psychological Beview, 
which, with its children. The Psychological Mono- 
graphs^ The Psychological Index, The Psychological 
Bulletin, the Journal of Experimental Psychology, 
and the newly established Psychological Abstracts, 
have now, through the generous cooperation of Pro- 
fessor Warren, been acquired and are being conducted 
by the American Psychological Association. 

The professorship of psychology and the laboratory 
of psychology at Columbia University date from 1891. 
There worked Professor Thorndike, Professor Wood- 
worth and many others who have led in the develop- 
ment of modem psychology. The following year is 
notable for the establishment of the psychological 
laboratories at Harvard and Cornell and the calling 
to America of Hugo Miinsterberg and E. B. Titehener. 
At Cornell the traditions of the Leipzig laboratory 
have been best maintained. Titehener brought to us 
the scholarship of the Oxford don and the research 
ideals of the German professor. Now he has fol- 
lowed James, Hall and Miinsterberg, leaving the world 
more drab and empty. 

Where were James, Royce and Miinsterberg was 
the center of psychology. James was appointed pro- 
fessor of psychology at Harvard in 1889, having been 
from 1872 to 1880 instructor and assistant professor 
of comparative anatomy and physiology, after 1880 
assistant professor of philosophy, becoming again 
professor of philosophy in 1897. His great work, 
“The Principles of Psychology,” was published in 
1890. In a letter addressed to me as editor of 
Science in 1895 James thus tells of the development 
of work in experimental psychology at Harvard: “I, 
myself, ^founded’ the instraction in experimental 
psychology at Harvard in 1874-5, or 1876, I forget 
which. For a long series of years the laboratory was 
in two rooms of the Scientific School building, which 
at last became choked with apparatus, so that a change 
was necessary. I then, in 1890, resolved on an 
altogether new departure, raised several thousand 
dollars, fitted up Dane Hall, and introduced laboratory 
exercises as a regular part of the undergraduate psy- 
chology-course. Dr. Herbert Nichols, then at Clark, 
was appointed in 1891 assistant in this part of the 
work; and Professor Miinsterberg was made director 
of the laboratory in 1892.” 

With the publication of Jameses “Principles of 
Psychology” in 1890, the opening of the laboratories 
at Harvard, Yale and Cornell in 1892, and the estab- 
lishment of the American Psychological Association 
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in the same year, the earlier period of psychology in 
America may be closed. The few survivors may look 
back upon it as the golden age of o*ur science, but that 
is doubtless due only to the presbyopia that obscures 
the vision of objects near at hand. In the thirty-five 
years that have since passed the number of our work- 
ers in psychology has increased to an extent perhaps 
without parallel in any other country or in any other 
science. We welcome the opening at Wittenberg Col- 
lege of a new laboratory which, under the direction of 
Professor Reymert, will become a new center for 
psychological teaching and research, 

J. McKeen Cattell 


WILLIAM BARNUM 

The Carnegie Institution has recently lost two of 
its most illustrious friends — Charles D. Walcott and 
William Bamum. By a strange coincidence both of 
these men came from Utica, Hew York, both were 
pillars in the formative period of the Carnegie Insti- 
tution of Washington, and they died within a few 
months of each other. Br. Walcott was a trustee of 
the institution since its founding and Mr. Bamum 
its editor since 1903. 

It was in June, 1904, the school holidays, that the 
writer was given a little note in pencil written by Br. 
Walcott and addressed to Mr. Barnum. The gist 
of the note was ^‘and here is the xed-headed boy of 
whom I spoke this morning.” That summer holiday 
job stretched itself through the years to the present 
time. 

To have worked beside such a man as William Bar- 
num in these past years was an education in itself ; to 
have felt the inspiration that seemed to generate from 
a noble soul was a blessing indeed; but to have known 
what this man meant to hundreds of others, to all who 
came in intimate contact with him, was to know a man 
the like of which one sees none too often. 

Withal, William Bamum was a practical man. As- 
sistance he would render to any one — ^provided it was 
an intelligent request. He despised the bluff or in- 
sincere, As editor, he would take a fifty-page pamph- 
let and perhaps reduce it to ten pages. Pine phrases 
in science writings do not necessarily bring out new in- 
formation, and Mr. Bamum was an expert in aiding 
the author to express his thoughts. So too would he 
turn tables in such a fashion that the author thought 
the editor knew more about the subject than he did. 
The late Br. Alfred G. Mayor, a prolific writer and 
a most sincere scientific writer, too, relied wholly on 
Mr. Bamum’s judgment in his institutional writings. 

The three presidents of the Carnegie Institution of 
Washington, Br. Baniel C. Gilman, Br. Robert S. 
Woodward and Br. John C. Merriam, valued and de- 


pended upon the great abilities of Mr. Barnum. Br, 
John C. Merriam has recently extolled his ability. 

As editor of the publications of the institution for 
nearly a quarter of a century, William Bamum^s 
monument is a library of over five hundred volumes 
on nearly every scientific subject, the author of each 
book a debtor to the editor. 

The writer would pay a tribute to his friend if he 
knew how. Perhaps the memory of him in years to 
come will compensate for my lack of ability to do him 
justice. 

Irvihg M. Grey 


SCIENTIFIC EVENTS 

THE ENLARGEB PROGRAM OF FOREST 
RESEARCH 

The MeSweeney-McHary bill, which became a law 
with the approval of the president on May 22, repre- 
sents the most important piece of fundamental' for- 
estry legislation enacted since the Clarke-McHary law 
of 1924, according to a statement by Secretary of 
Agriculture Jardine, who also said: 

Forest research has hitherto failed to keep pace with 
many other forestry activities, notwithstanding the fact 
that research is the foundation upon which forestry de- 
velopment should be btdlt. A greatly enlarged research 
program is called for by this situation, and the compre- 
hensive policy of forestry research provided in the new 
bill will enable the department to cooperate with other 
agencies in a definite and far-reaching program of in- 
vestigations which will form the basis for a permanent 
system of forest production and utilization for the entire 
nation. 

The new bill establishes and outlines a ten-year pro- 
gram for forest research. A little more than $1,000,- 
000 is now being expended by the federal government 
each year for this purpose. Under the terms of the 
McSweeney-McHary bill this amount may be increased 
each year by about $250,000 until the maximum an- 
nual expenditure of $3,500,000 is reached. All classes 
of forest research are contemplated by the bill, in- 
cluding investigations in growing, managing and util- 
izing timber, forage and other forest products, water- 
shed protection, fire prevention, insects and disease. 
The various lines of research contemplated will be 
conducted by several bureaus of the department, in- 
cluding the Forest Service, the Bureau of Plant Indus- 
try, the Bureau of Entomology, the Biological Survey, 
the Weather Bureau, the Bureau of Chemistry and 
Soils and the Bureau of Agricultural Economics. 

The MeSweeney-McHary bill was backed by a wide- 
spread, aggressive public interest from all parts of 
the United States and representing widely diversified 
groups, including many Chambers of Commerce and 
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development associations, the lumber and wood-using 
industries, nature, outdoor and recreation groups and 
women^s clubs. 

THE LASKER FOUNDATION FOR MEDICAL 
RESEARCH 

At the meeting of the board of trustees of the Uni- 
versity of Chicago held January 12, a communication 
from Mr. and Mrs. Albert D. Lasker was presented, in 
which are set forth the particulars by which is created 
the Lasker Foundation for Medical Research. The 
fund thus contributed to the university adds another 
large endowment for research in medicine, an endow- 
ment which provides the means for investigation of 
notable significance. 

Added to the resources of the Douglas Smith foun- 
dation, of the Mr. and Mrs. Prank G. Logan fellow- 
ships, of the Seymour Coman fellowships (all of 
which funds are designed to encourage research in 
various branches of medical science and in the preven- 
tion, cause and cure of disease), the new foundation 
greatly increases facilities and opportunities for medi- 
cal research. 

The Lasker Foundation (established by Albert D. 
and Flora W. Lasker) consists of $1,000,000, ^^the net 
income of y?'hieh shall be used for the promotion of 
medical education and research at the University of 
Chicago.” Already a liberal portion of the founding 
fund has been transferred to the university and the 
remainder will be paid with interest during the next 
three years. The offer to pay interest during the 
period of deferred payment enables the university to 
begin at once with the full amount of income from 
the fund the beneficent inquiries and to seek the hoped- 
for results which are contemplated by the creators of 
the foundation. 

The donors’ letter says in part : 

We express the desire that the income from this fund 
be used in. the first place to support research into the 
causes, nature, prevention and cure of degenerative dis- 
eases. In the event, however, that in the opinion of the 
advisory board — ^which we shall subsequently mention — 
and the board of trustees of the university, the income 
of this fund can be used most effectively for medical edu- 
cation and research in other and further directions, the 
university shall be authorized to make such changes in 
the use and purposes of the income derived from said 
foundation. The general direction of the income shall 
be determined by an advisory committee, to be appointed 
by the trustees of the university. It is understood as part 
of this offer and agreement, and any agreement based 
thereon, that the publication of researches conducted 
wholly or partially through the support of this foundation 
shall, if possible, in the title recite the fact that said re- 
search has been supported by the Lasker foundation for 
medical research. 


STANDARD MATHEMATICAL SYMBOLS 

Approval of mathematical symbols as American 
standards has completed the first step in a program 
of unification of the scientific and engineering sym- 
bols and abbreviations used in engineering and indus- 
try, imder the auspices of the American Engineering 
Standards Committee. The confusion resulting from 
variations in symbols used in different publications, 
reports and tables, led to the initiation of a project 
of unification by the standards committee early in 
1923. The work has been progressing since that time, 
with 14 national organizations participating. 

The approved mathematical symbols include those 
for arithmetic and algebra, elementary geometry, 
anal 3 rtic geometry, trigonometric and hyperbolic func- 
tions, calculus, special functions and vector analysis. 
The effort was made to select from s 3 nnbols already in 
use those which are most clearly understood and least 
likely to lead to confusion with other symbols. 

Professor E. Y. Huntington, of Harvard Univer- 
sity, representing the American Mathematical Society, 
was chairman of the mathematical symbols subcom- 
mittee. This subcommittee is part of the sectional 
committee on scientific and engineering symbols and 
abbreviations, of which Dr. J. Franklin Meyer, of the 
U. S. Bureau of Standards, is chairman. The sec- 
tional committee includes other subcommittees on sym- 
bols for hydraulics, symbols for heat and thermo- 
dynamics, symbols for aeronautics, navigation and 
topographical symbols, electrotechnical symbols (in- 
cluding radio), symbols for photometry and illumina- 
tion and symbols for mechanics, structural engineer- 
ing and testing materials, 

THE WEEK ON AGRICULTURE AT THE 
INSTITUTE OF CHEMISTRY 

The week of July 23, 1928, at the American Chemi- 
cal Society Institute in Evanston will be devoted to a 
discussion of the ways chemistry can help agriculture 
by developing markets for its products other than for 
food and clothing. To date the twelve speakers listed 
below have accepted the invitation of the society to 
take part in the institute sessions during the week of 
July 23. 

W. E. Emlet: Bureau of Standards, Washington, D. C. 
He has charge of the work supported by the Department 
of Commerce on the industrial utilization of farm wastes. 
He has made a careful and extensive survey of this entire 
field as to the past and the future. 

0. J. Esselen, Jr,; Skinner^ Sherman and Esselen, 
Boston, Mass. An expert on cellulose. He will discuss 
cellulose in modem industry and the influence of cellu- 
lose on civilization. 

H. T, Herricks: Color and Farm Waste Division, De- 
partment of Agriculture, Washington, D. C* He will dis- 
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cuss the processes by wMeh moulds are being used to 
convert com sugar into valuable materials such as citric 
acid. It will perhaps soon be possible to go from com 
to glucose and then to citric acid more readily than to 
go from cull lemons to citric acid according to present 
practice. 

H. G. Knight: The new chief of the Bureau of Chem- 
istry and Soils of the I>epartment of Agriculture, Wash- 
ington. He will tahe a leading part throughout the week. 
He will pay special attention to future possible develop- 
ments of agricultural chemistry along new lines. 

C. S. Miner; Miner Laboratories, Chicago. Under his 
direction furfural has been changed from a chemical curi- 
osity found only in museums to an important industrial 
chemical sold in tank cars for a few cents a pound. Its 
largest use is in artificial resins. He will tell how this 
development took place, but more especially how other 
similar advances may be made, 

A, S. Eichaedson; Procter and Gamble, Ivorydale, 
Ohio, Hjs subject will be hydrogenation, the process by 
which an oil like cotton seed oil is made to unite with 
hydrogen gas to form a solid fat suitable for cooking. 

G. A. Eichter: Brown Company, Berlin, N, H. On 
the preparation of pure cellulose from wood. This mate- 
rial can be used in place of cotton cellulose for almost all 
purposes. 

G. M. Eommel: New York. An expert agricultural 
economist, retained by the Department of Agriculture for 
special studies on farm wastes with special reference to 
the preparation of cellulose from them. 

H. J. Sconce: Cornstalks Products Co., 42 Broadway, 
New York, and Danville, The preparation of useful 
products from farm wastes. 

O. E. Sweeney; Iowa State College. An authority on 
the preparation of hundreds of useful products from com 
stalks and cobs. He is also working with the Depart- 
ment of Commerce on this problem. 

A. W. Schokger: Burgess Laboratories, Madison, Wis. 
A leading authority on the chenaistry and utilization of 
cellulose. 

E. W. Thatcher: President, Massachusetts Agricul- 
tural College. Formerly dean of department of agricul- 
ture, Univermty of Minnesota j formerly director of New 
York Experiment Station. He will present the broader 
aspects of the subject with special reference to future 
possibilities. 

Charles D. Hurd, 
Executive Secretary, 

AWARD OF THE WILLARD GIBBS MEDAL 
TO PROFESSOR W. D. HARKINS 
Professor William D. Harkins, of the University 
of Chicago, received on May ^5 the Willard Gibbs 
gold medal, awarded aimually by the Chicago section 
of the American Chemical Society to a chemist whose 
work in either pure or applied chemistry has received 
international recognition. The ceremony took place 
at a national dinner gathering of scientists at the 
Palmer House. 


Professor Harkins delivered an address on “Surface 
Structure and Atom Building.” Professor S. C. Lind, 
director of the school of chemistry of the University 
of Minnesota, made the presentation address, discuss- 
ing “Harkins the Scientist.” Professor G. L, Clark, 
of the University of Illinois, a former student of Pro- 
fessor Harkins, spoke on “Harkins the Teacher and 
the Man.” S. L. Redman, chairman of the Chicago 
section, discussed “The Willard Gibbs Medal.” 

Other speakers were: Professor Arthur H. Comp- 
ton, of the University of Chicago; Dr. Leo Hendrik 
Baekeland, honorary professor of chemical engineer- 
ing in Columbia University and former president of 
the American Chemical Society, New York; Dr. Har- 
rison E. Howe, of the National Research Council, edi- 
tor of Industrial and Engineering Chemistry, Wash- 
ington; President Max Mason, president of the Uni- 
versity of Chicago, and Professor S. W. Parr, of the 
University of Illinois, president of the American 
Chemical Society. 

Previous Willard Gibbs medallists have been: 
Svante Arrhenius, T. W. Richards, L. H. Baekeland, 
Ira Remsen, Arthur A. Noyes, Willis R. Whitney, E. 
W. Morley, W. A. Noyes, W. M. Burton, F. G. Cot- 
trell, Madame Curie, J. Stieglitz, G. N. Lewis, M. 
Gomberg, Sir James Irvine and J. J. Abel. 

The 1928 jury which made the award was composed 
of: Dr. A. D. Little, Boston; Professor F. C. Whit- 
more, director of the institute of chemistry of the 
American Chemical Society; Professor J. F. Norris, 
Massachusetts Institute of Technology; L. M. Tolman, 
Hammond, Ind.; E. W. Washburn, U. S. Bureau of 
Standards, Washington; Professor Edward Bartow, 
University of Iowa; W. Lee Lewis, Chicago; Pro- 
fessor William McPherson, Ohio State University; 
Professor Julius Stieglitz, University of Chicago; 
Professor Roger Adams and Professor S, W. Parr, 
University of Illinois, and Professor Moses Gomberg, 
University of Michigan. 


SCIENTIFIC NOTES AND NEWS 

At a dinner on May 23 the Holley medal of the 
American Society of Mechanical Engineers was pre- 
sented to Dr. Elmer A. Sperry for his invention of 
the gyroscope compass. 

Orville Wright, pioneer aviator, would he awarded 
the distinguished flying cross, the highest award for 
American aeronautical achievement, under a bill in- 
troduced in congress by Representative James, of 
Michigan. 

For outstanding service to Ms profession, Dr. 
Charles H. LaWall, dean of the Philadelphia Col- 
lege of Pharmacy and Science, was awarded the Rem- 
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ington medal, at a dinner given in his honor at the 
Hotel Pennsylvania, New York, on May 14. 

The American Academy of Arts and Sciences has 
announced the election of new foreign honorary mem- 
bers including Friedrich Paschen and Wolfgang 
Kohler, of Berlin ; Soren Peter Lauritz Sorensen and 
Carl Hansen Ostenfelt, of Copenhagen j Guglielmo 
Marconi, of Bologna; Francis Arthur Bather, Alfred 
Barton Rendle, Charles Tate Regan, Karl Pearson 
and Richard Burden Haldane, of London; Louis 
Hollo, of Brussels; D^Arcy Wentworth Thompson, of 
St. Andrews; Mikinosuke Myajima, of Tokio; Henri 
Louis Bergson, of Paris; Benedetto Croce, of Naples; 
Edmund Husserl, of Freiburg; Hans Oertel, of 
Munich, and Arthur Cecil Pigou, of Cambridge. 

In connection with the celebrations commemorating 
the twenty-fifth anniversary of the foundation of the 
University of Livei*pool honorary degrees have been 
conferred, among others, upon Dr. J. A. Fleming, 
emeritus professor of electrical engineering. Univer- 
sity College, London; J. E. littlewood, lecturer in 
mathematics, Cambridge University, and on Dr. Rob- 
ert Robinson, professor of organic chemistry, Man- 
chester University. 

Honorary degrees are to be conferred by Cam- 
bridge University upon Professor A. Einstein, Pro- 
fessor Cumont, Professor W. A. Craigie, Lord Lugard, 
Lord Justice Scrutton, Sir Cecil Hurst and Sir D. Y. 
Cameron, 

Professor A. G. Tansuby, Sherardian professor of 
botany in the University of Oxford, has been elected 
a member of the Athenaeum Club for distiaguished 
eminence in science. 

M. Joseph Auclair was recently elected a corre- 
spondent of the Paris Academy of Sciences in the 
section of mechanics. 

Dr. WAiiTHER Horn, director of the department 
of entomology in the Kaiser Wilhelm Institute, Ber- 
lin, has been made a corresponding member of the 
Hungarian Entomological Society, Budapest. 

The eightieth birthday of Professor A. P. Kar- 
pinsky, the well-known Russian geologist, president 
of the Academy of Science, was recently celebrated in 
Leningrad. 

After ten years^ service as dean of Cornell Univer- 
sity Medical College, Dr. Walter L. Niles, about to re- 
tire, was presented with a bronze plaque by the Col- 
lege Al umni Association at its annual dinner in the 
Hotel Commodore on May 10. On May 23 Dr. Niles 
was tendered a dinner at the Waldorf Hotel by the 
faculty of the collie. 


Professor Henry H. Wing, professor of animal 
husbandry in the college of agriculture at Cornell Uni- 
versity, will retire in June after forty years on the 
faculty. 

Dr. R. E. Schuh, professor of geology in Howard 
University, is resigning after twenty-one years of ser- 
vice. 

The following officers have been elected for the 
American Section of the Society of Chemical Indus- 
try: Chairman^ Charles Lunn; secretary ^ Foster Dee 
Snell; treasurer, F. C. R. Hemingway; neiv members 
of the executive committee, Samuel Cabot, Moritz 
Dittmar, L. V. Redman, R. T. Baldwin and Stephen 
P. Burke. 

The Southern Appalachian section of the Society 
of American Foresters recently elected the following 
officers: Chairman, Dr. C. F. Korstian, silviculturist, 
Appalachian Forest Experiment Station; vice-chair- 
man, M. A. Mattoon, supervisor, Pisgah National For- 
est; secretary, F. W. Haasis, assistant silviculturist, 
Appalachian Forest Experiment Station. 

At the recent convention of Sigma Pi Sigma, na- 
tional honorary physics fraternity, the following offi- 
cers were elected: President, Professor C. C. Hatley, 
of Duke University; vice-president, Professor R. C. 
Young, of the College of William- and Mary; secre- 
tary-treasurer, Professor Marsh W. White, of The 
Pennsylvania State College; councilors* Professors 
J. M. Douglas and W. N. Mebane, Jr., of Davidson 
College. 

Professor Ollie E. Reed, head of the dairy hus- 
bandry division of the Michigan State College of 
Agriculture, has been appointed chief of the Bureau 
of Dairy Industry of the U. S. Department of Agri- 
culture. He will take up his duties in Washington 
about September 1. The position has been vacant 
since the first of the year, when Dr. C. W. Larson re- 
signed to become director of the National Dairy 
Council. 

Dr. Oscar C. Wellhite has been appomted chief 
of the neuropsychiatric division of the United States 
Veterans Bureau at Washington, D. C., to succeed Dr. 
L. M. Wilbor. 

George N. Schramm, assistant physicist in the elec- 
trochemical section of the U. S. Bureau of Standards, 
has taken a position as research chemist in the Van- 
dergrift, Pa., laboratory of the American Sheet and 
Tin Plate Company, and will conduct research on the 
corrosion of iron and steel. 

H. W. Hoots recently resigned as a geologist in the 
U. S. Geological Suirvey to engage in commerdal 
geology. 
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Louis 0. Sordahl, research assistant in physics at 
the University of Wisconsin^ has been appointed field 
assistant of the Smithsonian Institution’s station for 
the study of solar radiation at Mount Brukkaros, 
Africa, and not director as was incorrectly reported in 
Science and other publications. 

Proeessob Harlan T. Stetson, of the Harvard 
Astronomical Laboratory, has been appointed ex- 
change professor from Harvard University to Carle- 
ton, Grinnell and Pomona Colleges for the second half 
of the next academic year. 

According to the Journal of the Washington Acad- 
emy of Sciences, Dr. E. G. Zies, of the geophysical 
laboratory, Carnegie Institution, will spend several 
months in the Dutch East Indies, in a study of the 
gases and other volatile products of the volcanoes of 
that region. Messrs. E. T. Allen and C. N. Fenner 
will spend the summer in a chemical and geological 
study of the geysers and hot springs of the Yellow- 
stone ISTational Park. 

Members of the third University of Michigan 
Greenland Expedition are sailing on the Stavangerf’- 
jord on June 5. Dr. William H. Hobbs, director of 
the expedition, has already left the United States and 
will join the other members in Copenhagen and sail 
on the Disko about June 15 for their base at Holstens- 
borg, Greenland. 

Australian newspapers note that Dr. Frank 
Blanchard and his wife. Dr. Frieda Cobb Blanchard, 
both of the University of Michigan, are spending 
1927-28 studying the fauna and flora of Australasia, 
particularly the mountainous temperate portions of 
New Zealand, Tasmania and Australia. They also 
intend spending some time on the Great Barrier Reef, 
Queensland. Dr. Blanchard is studying particularly 
the herpetology of Australasia, and Mrs. Blanchard 
the flora of the cooler portions, with a view to secur- 
ing plants suitable to the conditions of the botanical 
gardens of the University of Michigan, of which she 
is assistant director. 

C. W. Gilmore, curator of vertebrate paleontology 
in the U. S. National Museum, left on May 12 to take 
charge of an expedition in the Two Medicine Forma- 
tion of Montana, in search of dinosaur and other ver- 
tebrate remains, which will be in the field for two and 
a half months. 

Dr. C. Poulsen, of the Mineralogical Museum, 
Copenhagen, spent April and May at the U. S. Na- 
tional Museum in connection with his study of the 
Silurian fossils collected in North Greenland by Dr. 
Lauge Koch. 

Dr. Russell L, Cecil, assistant professor of clin- 
ical medicine at the Cornell University Medical Col- 


lege, delivered the commencement address at the 
Medical College of Virginia, Richmond, on May 29. 
On this occasion the honorary degree of doctor of 
science was conferred upon him. 

H. E. Howe, editor of Industrial and Engineering 
Chemistry, Washington, D. C., during the months of 
April and May has made a number of addresses 
before groups of engineers, college students and 
luncheon clubs in Oklahoma, Missouri, Minnesota, 
Illinois and Pennsylvania, emphasizing various appli- 
cations of scientific research to industrial achievement. 

Dr. Jerome Alexander addressed the New En- 
gland Association of Chemistry Teachers at their 
109th meeting at Wesleyan University, Middletown, 
Conn., April 19, on ‘‘Colloid Chemistry and its Appli- 
cations.” Films were shown which were loaned by 
Dr. Alexis Carrel and Mr. Heinz Rosenberger, of 
the Rockefeller Institute for Medical Research. 

Dr. R. W. Boyle, dean of faculty of applied science 
in the University of Alberta, addressed the Philosoph- 
ical Society of Washington on “Ultrasonics,” on 
May 26. 

Dr. E. S. London, professor of physiology in the 
University of Leningrad, gave two illustrated lectures 
under the joint auspices of the Institute of Medicine 
of Chicago and the University of Illinois College of 
Medicine on May 3 and 4, on “Experimental Fistulas 
of Blood Vessels” and “Enzymes, Hormones and 
Vitamins.” 

Sir Jagadis Bose lectured at University College, 
London, on “The Motor Mechanism of Plants,” on 
May 8 and demonstrated by new types of sensitive 
recorders the contractility and rhythmic pulsations of 
plants. 

At the last meeting of the University of Pennsyl- 
vania chapter of the Society of the Sigma Xi, on May 
9, the following minute was unanimously adopted: 
“This chapter of the society of the Sigma Xi sin- 
cerely mourns the passing of Edgar Fahs Smith, 
former provost of the University of Pennsylvania, for 
many years a most highly valued member of this 
society. In his going, science loses one of its most 
distinguished servants, and the many who enjoyed his 
friendship lose a rare blessing.” 

A Copenhagen message reports the death of Dr. 
C. G. Johannes Petersen, for 40 years director of the 
Danish Biological Station. Dr. Petersen had been 
associated with Danish fishery research work since 
1883, and was known for his investigations of the life 
history of various food-fishes. 

The eighty-fourth annual meeting of the American 
Psychiatric Association will be held at the Hotel 
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Radisson, in Minneapolis, on June 5, 6, 7 and 8, under 
the presidency of Dr. Adolf Meyer, of Baltimore, Md. 
The program will cover such subjects as administra- 
tion, mental hygiene, pathology, clinical psychiatry, 
phylogenetics, psychoanalysis and psychopathology, 
with round-table discussions in addition to the regu- 
lar meetings. A feature of the meeting will be the 
annual address by Professor Roscoe Pound, dean of 
the Harvard Law School. 

The Chemistry Research Club met on May 17 in 
the Natural History Museum, New York City. It was 
voted to make application to become an affiliated so- 
ciety in the New York Academy of Sciences. Pro- 
fessor Arthur E. Hill, of New York University, read 
a paper on “The Alkali Periodides.” Dr. K. G. Falk, 
of the Harriman Research Laboratories, read a paper 
on “Lipase Actions in Normal Tissues and Tumors,” 
in which he summarized the research which he has 
carried on in the past ten years. 

The third symposium on general organic chemistry 
will meet at Princeton University late in December, 
1929, under the auspices of the division of organic 
chemistry of the American Chemical Society. The 
executive committee of the division consists of Wil- 
liam Lloyd Evans, Frank C. Whitmore, F. B. Dains, 
E. Emmet Reid and James B. Conant. 

The annual meeting of the Chicago Neurological 
Society was held at the Billings Memorial Hospital 
on May 17. Among others, Drs. Anton J. Carlson, 
Arno B. Luekhardt, Dallas B. Phemister, John Favill 
and Roy R. Grinker spoke. The president of the so- 
ciety invited the members to be his guests at dinner at 
the Shoreland Hotel. 

A GEOLOGICAL field conference was held in north- 
western Arkansas on May 12 and 13, under the aus- 
pices of the department of geology of the University 
of Arkansas. About 50 geologists were present, rep- 
resenting Arkansas, Oklahoma, Kansas, Missouri and 
Nebraska. Formations of late Mississippian and 
early Pennsylvanian age were studied. 

The Alpha Gamma chapter of Phi Sigma was in- 
stalled at the University of South Dakota on May 15 
by Professor Don B. Whelan, of the department of 
entomology of the University of Nebraska. 

On May 11, a public address was given under the 
auspices of the Maryland chapter of the Society of 
Sigma Xi by Dr. F. C. Whitmore, chairman of the 
division of chemistry of the National Research Coun- 
cil. His subject was “The Habits of the Atoms.” On 
May 18, the first annual initiation and banquet was 
held. Twenty-four active and associate members 
were initiated. Dr. William Crocker, director of the 
Boyce-Thompson Institute for Plant Research, deliv- 


ered the address of the evening. His subject was 
“The Work of the Boyce-Thompson Institute.” 

Plans for participation of the United States in the 
World Engineering Congress in Tokio next year were 
formulated at a meeting of the American committee at 
the Carlton Hotel, New York, on March 22, following 
a dinner tendered to the committee by the Japanese 
Ambassador, T. Matsudaira. Officers elected by 
the committee follow: Honorary chairman, Herbert 
Hoover; chairman, Elmer A. Sperry, New York; 
vice-chairman and chairman of the executive com- 
mittee, John W. Lieh, New York; vice-chairman, C. E. 
Grunsky (Pacific Coast), San Francisco; C. E. Ket- 
tering (Middle West), Detroit; executive secretary, 
Maurice Holland; executive committee, Gano Dunn, 
New York; George W. Fuller, New York; Maurice 
Holland, New York; Dugald C. Jackson, Cambndge, 
Mass.; Frank B. Jewett, New York; John W. lieb, 
New York; J. H. McGraw, New York; 0. C. Merrill, 
Washington D. C.; Calvin W. Rice, New York; 
Charles F. Scott, New Haven; Dr. Sperry, Brooklyn; 
W. E. Wickenden, New York; finance committee, John 
W. lieb; technical program committee, D. C. Jack- 
son; transportation committee, F. B. Jewett; enter- 
tainment committee, 0. C. Merrill; pullicity, J. H. 
McGraw; promotion and attendance, George W. Ful- 
ler ; nominating committee, Gano Dunn. 

James L. Clabk, of the Carlisle-Clark African ex- 
pedition of the American Museum of Natural History, 
sailed from New York on May 9 to get material for 
the Akeley African Hall of the museum. They will 
proceed to Namobi, British East Africa, the expedi- 
tion’s headquarters, where they will meet G. Lister 
Carlisle, Jn, who left New York with Mrs. Carlisle on 
April 1. W. R. Leigh, an artist who accompanied 
the late Carl Akeley to Africa, and C. C. Raddatz, 
of the department of preparation, will also be mem- 
bers of the expedition. Leaving Nairobi the expedi- 
tion will spend at least four months in the field, then 
go out through Uganda and the Sudan to Khartum 
and across the desert to Wadi Haifa on the second 
cataract of the Nile, and from there travel down the 
river to Cairo. 

Physiological optics as a study for scientific study 
and instruction has received important recognition at 
the Wilmer Ophthalmological Institute, the Johns 
Hopkins University School of Medicine. On October 
1, 1928, carrying out the provisions of a special gift, 
a research laboratory will be opened, designed and 
equipped for the study and investigation of aU phases 
of pure and applied physiological optics. The work 
of this laboratory will be conducted by Dr. C. E. 
Ferree, professor of experimental psychology and 
director of the psyehologieal laboratory at Bryn Mawr 
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College, who has been appointed resident lecturer in 
ophthalmology and director of the research laboratory 
of physiological optics; and by Dr. Gertrude Rand, 
of Bryn Mawr College, who has been appointed asso- 
ciate professor of research ophthalmology. 

The Fleischmann mammal wing of the Santa Bar- 
bara Museum of Natural History was opened on 
April 3. This new portion of the building is the 
gift of Major Max Fleischmann, who recently returned 
from a hunting expedition to French Indo-China. 
Four large habitat groups were completed in time for 
the initial opening of the wing and others are now in 
progress. 

Studies of landslides in unconsolidated materials 
axe being begun at the University of Cincinnati, with 
the intention of determining causes and of considering 
such factors as angle of slope, soil saturation and 
mode of movement. Dr, James K. Rogers, of the de- 
partment of geology, would like to hear from readers 
of SdETOB who know of the location of landslides in 
unconsolidated material in the states east of the Mis- 
sissippi. 

A TRUST fund for the maintenance of neurological 
research at the Wistar Institute of Anatomy, Phila- 
delphia, has been established by Mrs. Carlos F. Mac- 
Donald, widow of the New York psychiatrist, who 
died on May 29, 1926. The amount of the fund was 
not made public, but it is to be increased to several 
hundred thousand dollars. 

A COLLECTION of medical books containing many of 
the earliest printed works on the subject, brought to- 
gether by Dr. E. C, Streeter, of Boston, over a period 
of twenty years, has been purchased by the New York 
Academy of Medicine. The purchase price was $185,- 
000, of which $85,000 was contributed by the Rocke- 
feller Foundation. Fellows of the academy contrib- 
uted an additional $10,000 and other large contribu- 
tors included Edward S. Harkness, $25,000; Carl 
Tucker, $10,000; Mrs. Walter S. Ladd, $10,000; Felix 
Warburg, V. Everit Macy and Harry P. Whitney, 
$5,000 each; Clarence A. Maekay, $2,000, and Dun- 
levy Milbank, Jeremiah Milbank and Harry H. Flag- 
ler, $1,000 each. 

Delivery of the William Libbey geographical li- 
brary to the Clark University library has been com- 
pleted. The Libbey library was presented to the uni- 
versity as a memorial to Dr. William Libbey, late pro- 
fessor at Princeton, by his widow, Mrs. William Lib- 
bey. Before his death, Dr. Idbbey left instructions 
that his collection of geographical material be placed 
in an institution promoting geograpbieal research. 
Mrs. Libbey decided in favor of Clark University. 
The library of Dr. Libbey contains about 8,000 vol- 


umes, including leading geographical publications of 
Germany, France, Great Britain and the United 
States. The gift to the university library also includes 
the Libbey card catalogue of all the important articles 
in geography that have been published. The collec- 
tion also includes 14,000 lantern slides with views 
from all parts of the world, accompanied by a full 
index to the slides. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Frank G. Tallman, vice-president of the E. I. du 
Pont de Nemours Company, has made a gift of $100,- 
000 to Bowdoin College, to establish the Tallman lec- 
ture fund as a memorial to the Bowdoin members of 
his family. The income is to be used to provide visit- 
ing professors and lecturers. 

Ground-breaking ceremonies for the George Her- 
bert Jones chemical laboratories, at the University of 
Chicago, were held on May 29. Mr. George Herbert 
Jones, director of the Inland Steel Company, whose 
gift of $665,000 made the chemistry laboratory pos- 
sible, was one of the speakers at the ceremony. Pres- 
ident Max Mason and Professor Julius Stieglitz, head 
of the department of chemistry, also gave addresses. 

Albany Medical College, Albany, N. Y., has an- 
nounced plans to raise a $2,000,000 endowment fund. 

Dr. Kenyon S. Butterfield, president of MicM- 
gan State College, has resigned and Dr. R. Shaw, 
dean of agriculture in the college, has been appointed 
his successor. 

Earl D. Hay, head of the department of mechan- 
ical and industrial engineering at the University of 
Wyoming, has been appointed to a similar position at 
the University of Kansas. 

De. Carey Croneis, instructor in geology at Har- 
vard University, has been appointed assistant pro- 
fessor of paleontological geology at the University of 
Chicago, where he will have charge of the work in in- 
vertebrate paleontology, succeeding in that field the 
late Professor Stuart Weller. Dr. Croneis will con- 
duct the field courses in geology in Missouri this sum- 
mer and begin his full-time work in Chicago in Oc- 
tober. 

At Yale University, the following have been pro- 
moted from the rank of instructor to assistant profes- 
sorships: Dr. Harold Kirby, Jr., biology; Francis 
Thomas McNamara, electrical engineering, and Fred- 
eric William Keator, mechanical engineering. 

Dr. a. Schmincke, of Tubingen, has been ap- 
pointed professor of pathology at Heidelberg. 
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DISCUSSION AND CORRESPONDENCE 

ARCHIMEDES AND TRIGONOMETRY 

Archimedes (287-212 B. C.) is commonly regarded 
as the greatest mathematician of antiquity, but it is 
only recently that he has been credited by modem 
writers on the history of mathematics with fundamen- 
tal developments in trigonometry. Our text-books on 
this subject usually refer to the Greek astronomer, 
Hipparchus, who lived about a century later than 
Archimedes, as the founder of trigonometry. It 
should therefore be of wide interest to note here that 
recent discoveries relating to the works of Archimedes, 
especially to one devoted to the heptagon, seem to es- 
tablish the fact that we now have more substantial 
reasons for regarding Archimedes as the founder of 
trigonometry than we have for giving this credit to 
Hipparchus. In particular, Archimedes seems to have 
known rules which are equivalent to our common for- 
mulas for the sine and the cosine of the sum and the 
difference of two angles. 

In a recent number of the Archw fur GescMchte 
der Mathematik, der Naturwissensehaften und der 
Technik, Volume 10, page 432, the well-known Ger- 
man writer on the history of elementary mathematics, 
Johannes Tropfke, discusses at considerable length 
some of the necessary modifications relating to the his- 
tory of trigonometry which result from the recent 
discoveries as regards the work of Archimedes. He 
points out, in particular, that Archimedes knew the 
rule which is now commonly expressed by the follow- 
ing formula: 

, A (1 - cos A 


The ancient Hindu and Arabian writers regarded 
this rule as one of the most important ones of trig- 
onometry, and it has been assumed heretofore that it 
was probably due to Ptolemy, who used it without 
referring to its earlier use by others. It is very inter- 
esting to note therefore that it now seems to be due 
to Archimedes, who lived about four hundred years 
earlier than Ptolemy. The recent discoveries to which 
we have referred tend also to give additional support 
to the view that the so-called Heron formula for the 
area of a plane triangle in terms of its sides is due to 
Archimedes, and this constitutes another substantial 
reason for regarding him as the founder of trig- 
onometry. 

It should be added that these discoveries relate to 
Arabian translations and to references found in Ara- 
bian works, and it is well known that many such 
references are unreliable. In the present instance 
there are, however, many indirect evidences which tend 


to support these references. At any rate it is interest- 
ing to know that discoveries which promise so much 
for the history of trigonometry have recently been 
made, especially since the work of writers who pre- 
ceded Archimedes seems to show clearly that the fun- 
damental rules to which we referred above could not 
have been known in their times, and hence it does 
not seem likely that they could have been known long 
before the times of Archimedes. Such discoveries also 
tend to emphasize the important fact that the rapid 
advances which are being made in the history of 
science are apt to affect our views as regards some of 
the oldest and most fundamental developments. 

G. A. Miller 

University of Illinois 

REPRODUCTION RATE IN WILD RATS 

As a contribution to the subject dealt with by Dr. 
Donaldson in Science for March 20, 1925, “Control 
of Rat Population,” we submit the following : 

In 1922 the board of health of New Bedford, Mass,, 
at the suggestion of the U. S. Public Health Service, 
undertook a rodent survey of the town which was car- 
ried on for a period of about two years. Two trap- 
pers were employed to trap rats in the business por- 
tion of the city and along the water front. The rats 
were brought to the laboratory of the board of health 
and examined for lesions of plague by one of us (C. 
S. S.). Since the whole number examined was small 
(about 6,000) it was possible to extend the examina- 
tion beyond the mere search for plague. Careful ob- 
servations of pregnancy in the female and of the num- 
ber of fetuses were recorded. Of the total number of 
female rats examined, seven per cent, were found to be 
pregnant. This percentage varied little from season to 
season. 

The female rat becomes sexually mature at about 
three months of age and remains fertile until about 
twenty months of age. The average life-span of the 
rat is about three years. Thus the period of fertility 
is approximately one half of the whole life-span. If 
the rats which were trapped were equally distributed 
as to age, approximately one half of the females 
brought to the laboratory would be fertile. The pe- 
riod of gestation in the rat is about twenty-one days. 
Pregnancy is grossly visible in the exposed uterus for 
about sixteen days. If the female rats which were 
trapped were all reproducing at the rate of one litter 
per year and there was a purely random distribution 
as above-mentioned, there would be about one chance 
in forty-five (16/365 x%) of finding pregnancy in 
any female, that is, about 2 per cent, of the females 
would be pregnant. The fact that 7 per cent, of the 
rats were found to be pr^nant seems to indicate that 
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rats under the conditions obtaining in New Bedford 
were bearing at the rate of from three to four litters 
per year. 

Limitation of numbers in nature is thus seen to be 
accomplished by a restriction of the reproduction rate 
as well as through the action of natural enemies. In 
other words, a physiological limit is imposed probably 
through the imduence of nutrition. Trapping or 
poisoning merely serves to increase the available food 
supply for survivors. 

Paul Eaton, 

C. S. Stirrett 

Atjgitsta, Georgia 

New Bedford, Mass, 

VITAMIN B 

Now that the vitamin originally known as “Vitamin 
B” has been definitely shown to be made up of at least 
two other vitamins, this laboratory has devised a 
method of separating these vitamins from each other 
and thus leaving them in a liquid form which can be 
easily used. 

When these two fractions are fed alone and sepa- 
rately from the basal diet there is only a slight stimu- 
lation of growth for two or three weeks and then a 
gradual decline, but when the two are fed together 
there is a moderate rate of growth. This rate of 
growth, however, is not what one expects from the 
amount used (equivalent to 1.0 gm of original 3 ^east 
daily) nor is the rate of growth comparable to that 
produced by the original yeast. In looking about for 
an explanation it was thought that possibly the yeast- 
residue contained the missing factor. A cheek lot of 
rats was given this yeast-residue, but instead of a good 
growth there was slight growth for about two weeks 
and then a decline and death. However, when these 
two other vitamins were added to the yeast-residue and 
the same fed to rats, excellent growth resulted. This 
new substance found in the yeast-residue after the two 
other vitamins have been removed meets all the defini- 
tions of a vitamin. It appears to be thermostable, 
and insoluble in water. It activates the two other 
vitamins of the vitamin-B complex and causes a 
greater growth than the two alone. 

Chas. H. Hunt 

Ohio Agr. Exp. Station, 

Wooster, Ohio 

WHAT IS OSMOSIS? 

The recent edition of the text-book of General 
Botany by Holman and Bobbins states; 

The word osmosis has been given such a variety of 
meanings by those who have used it that it has lost any 
precii^ meaning whatever. As far as possible we shall 
avoid its nse. 


That it has been badly used, or rather misused, is 
evident, but should it be abandoned for this reason? 
The word is applied to a very definite physical phe- 
nomenon and has an exact meaning regardless of 
whether it has been misused or not. 

Examination of standard text-books of botany 
reveals the source of the present status of the term. 
A single illustration will suffice. One widely used 
text states: 

Diffusion through a membrane is osmosis. When two 
fluids (liquids or gases) of different densities are sepa- 
rated by a porous membrane, diffusion through the mem- 
brane will take place until equilibrium results. The dif- 
fusion will be more rapid from the less dense to the 
more dense fluid. 

The use of the term dense in this connection is 
meaningless. Students usually interpret it in terms 
of viscosity, a condition unrelated to osmosis. If it 
be considered to mean specific gravity then again the 
definition will not account for the direction of move- 
ments of all materials, for the dissolved salts of an 
egg, to use the illustration given in connection with 
this definition, mil diffuse out into the water in 
which the egg is immersed at the same time water 
diffuses in. In this case, however, the movement is 
from the egg or “denser” medium, to the water or 
“less dense” medium. Therefore, the “law” is not 
applicable and consistent for the relatively simple 
example used to illustrate the process. 

Any discussion introducing such terms as “dense 
solution,” “less dense solution,” “weaker solution,” 
“stronger solution,” and similar descriptions of the 
concentration of materials in a solution is entirely 
misleading and can hut cause confusion, 

A clear statement of the principles involved should 
remove all possibility of misunderstanding and restore 
to usage a term too important to be discarded. 

In the first place osmosis follows the simple law of 
diffusion in that the direction of major movement of 
any material is determined by the concentration, Le», 
the number of molecules or ions of that material. 
The general direction of movement is always from a 
region where the diffusing material is higher in con- 
centration of particles. The particles of the diffusing 
material are moving in both directions through the 
membrane, but more are moving away from the posi- 
tion in which most are found than are returning. 

Materials move independently of each other, no 
matter how heterogeneous the solution in contact with 
the membrane may be. In no case are the diffusing 
particles dependent on the movement of water or any 
other material for their own movement. 

Osmosis, then, can be defined briefly and accurately 
as diffusion through a membrane, the direction of 
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major movement being from a region of high concen- 
tration to a region of low concentration of the thing 
diffusing. 

Such a definition will apply to all cases of the phe- 
nomenon, no matter how complicated. It is easily 
applied and avoids the misconceptions introduced by 
the use of inexact terms. 

Orton K. Stark 

University of Wyoming 

A NOTE ON THE PREPARATION OF BIO- 
LOGICAL SPECIMENS BY FILTRATION 
OF PARAFFIN 

It is only recently that the writer has seen and read 
No. 233 of the American Museum Novitates. This 
contains an article written by Dr. Gr. K. Noble and 
M. E. Jaeckle and entitled “Mounting by Paraffin In- 
filtration.” Naturally I am interested in learning how 
these authors received the first suggestions of the pos- 
sibilities of the method and how they have, with dili- 
gence and ingenuity, brought it to a high stage of 
efficiency. 

A special reason for my interest in the matter arises 
from the fact that I may regard myself as the original 
inventor of the process. In Volume XIX of the 
American Naturalist, issued May, 1885, on page 526, 
I detailed the manner in which I filled all the tissues 
of various small animals with paraffin. Among these 
were small turtles, fishes, lizards, salamanders, mus- 
sels and earthworms. Noble and Jaeckle employ some 
media which were not at my command, but the result 
to be attained is the same. I congratulate them on 
their success. 

It appears to the writer that economy of time might 
be effected, especially in the case of the larger speci- 
mens, by more use of injections of the hardening and 
clearing fluids into the body cavities, perhaps also into 
the alimentary tract, that seat of rapid putrefaction, 
and even into the blood-vessels. Certainly freshly- 
kiUed animals of moderate or large size will in warm 
weather begin to decay and become bloated by gases 
before the preserving formalin or alcohol can pene-, 
trate the skin and muscles. 

Oliver P. Hay 

U. S. National Museum, 

Washington, D. 0. 


SCIENTIFIC BOOKS 

Alcohol and Longevity. By Raymond Pearl. 
Kjuopf, New York, 1926, pp. xii + 273. 

Not only Professor PearPs “Friends of the Satur- 
day Night Club” to whom he dedicates this work, but 


his other friends and indeed the whole alcohol-inter- 
ested public will find matter of great importance in 
this volume. It records a unique investigation in 
human life statistics and makes the results clear, even 
for the non-scientific reader. Doubtless many careful 
readers, who are students of the problem, will be sur- 
prised at Professor PearPs finding on page 226 : 

^^In a fairly large and homogeneous sample of the 
working population of Baltimore the moderate drinking 
of alcoholic beverages did not shorten lif e. On the con- 
trary moderate steady drinkers exhibited somewhat lower 
rates of mortality, and greater expectation of life than 
did abstainers.^' 

The problem of the effect of alcohol on the dura- 
tion of human life is inherently such that we must 
turn to large groups for our observations and “to the 
mathematics of large numbers, to the theory of mass 
phenomena, to interpret safely our observations.” 
Few if any scientific workers to-day doubt the me- 
tabolism results of Atwater and Benedict in reference 
to the utilization of alcohol in the human body. 
These results have recently been further extended by 
Carpenter^ at the Nutrition Laboratory, who has ad- 
ministered alcohol in the form of rectal enemata and 
finds the same promptness of oxidation as his prede- 
cessors. In the well-known study by Dodge and Ben- 
edict on the psychological effects of single doses of 
alcohol it is pointed out that taken the world over 
there are very many people who “regularly obtain a 
somewhat larger proportion of their total energy re- 
quirement (calories) from alcohol than from protein.” 
Moreover, it is generally agreed now that alcohol is 
not a stimulant but a depressant. The results of many 
studies, including those by Dodge and Benedict and 
more recent ones by the reviewer, have shown that 
even small or moderate single ingestions of dilute 
alcoholic beverages tend to slow up and disarrange 
reflex and voluntary functions particularly at the time 
when the alcohol in the blood is on the increase. From 
these results it appears that we have in alcohol an en- 
vironmental factor which the body can handle at least 
in moderate quantities, a contribution to nutrition that 
needs no digestion, that can to some extent replace 
other food, but that has a characteristic effect on the 
central nervous system. As a rule, people take alcohol 
not so much for its calories as for its colorful relax- 
ing influence on mental life. But it is recognized as 

1 Carpenter, Thorne M., Human Metabolism with 
Enemata of Alcohol, Dextrose, and Levulose." Carnegie 
Institution of Washington, Washington, 1925, Pub. No. 
369. 
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an unsuitable potion for a tight rope artist, an aero- 
plane pilot, or even for that mundane creature the 
bank cashier. Subjectively time drags less after alco- 
hol; the individual is not so hard to satisfy, his atten- 
tional field becomes somewhat narrowed and he ex- 
periences ail added increment of interest in his own 
mental states. Will he pay a penalty of shortened 
life span for this, shall we say, semi-dreamy and often 
altogether pleasing existence? These are not the 
words and this is not exactly the line of argument used 
by Professor Pearl. He does not say that since alco- 
hol exercises a depressant action (has been used for 
ages as a *'night-cap”) it might perhaps reasonably 
be expected to conserve the quota of human energy 
and spread it out over a somewhat longer time axis, 
as increasing the average number of hours of sleep 
might possibly do. The question of voluntary alcohol 
indulgence and life span is his problem in the pres- 
ent volume. 

Professor Pearl states that his interest in alcohol as 
an environmental agent began about 1916 when he 
tried experimentally to modify the germ cells of 
domestic fowl by this agent. The alcohol was given 
by the inhalation method. The birds were placed in 
metal chambers which contained alcohol vapor at about 
the point of saturation. One hour's occupancy of such 
a chamber was enough nearly to intoxicate the usual 
bird. Daily treatment with alcohol was continued for 
two and one half years. The control birds were of 
course placed in a similar chamber, but without the 
alcohol vapor. The results were surprising in that 
the alcohol-treated birds lived longer than the controls, 
had progeny that showed considerably less prenatal 
and postnatal mortality, and as treated organisms 
demonstrated less incidence of such diseases as roup. 
The autopsy records are reported as showing no clear 
indications of the ravages of alcohol. Stoekard has 
used precisely the same inhalation method over a long 
period with guinea-pigs and has obtained results 
which very closely parallel those of Pearl with do- 
mestic fowl. Professor Pearl in commenting on the 
striking results in reference to roup says, “A possible 
explanation is that the daily inhalation treatment acts 
as a disinfectant of the air passages, and the treated 
birds do not take the disease because its germs are 
killed or greatly weakened before they have an oppor- 
tunity to get an effective foothold.” The reviewer can 
see no reason why this same possibility can not be ex- 
tended to include the treated organism's entire body 
surface. Aside from this disinfectant action on the 
skin and feathers, when the bird is first removed from 
the chamber the rapid evaporation of the alcohol from 
the body surface can not but exercise through cooling 
the usual stimulating effect on the sMn. The experi- 
mental routiae of Pearl and Stoekard does not elim- 


inate these external factors which can not be appraised 
without further data. Nevertheless the results on the 
fowl were surprising and served as a natural starting 
point in the study of alcohol and longevity in man. 

In approaching the human problem one recognizes 
instantly that it is impossible to prescribe the hour's 
daily bath in alcohol vapor and most of the other 
conditions that can in general be so neatly controlled 
in animal experimentation. It might be supposed that 
the essential data were reposing in the record books 
of insurance companies quietly awaiting the coming 
of the man with the statistical mill. Professor Pearl 
largely explodes this idea, making clear that such com- 
panies in general are not geared to the research drive. 
They have not the machinery and as a rule have no 
interest in prying into the daily or occasional prac- 
tices of their policy-holders after once they have been 
accepted. Census reports are of course of even less 
value in the study of this problem. His material has 
resulted from family history records obtained by 
trained field workers under his personal direction. At 
the request of the National Tuberculosis Association 
he began about 1920 a comprehensive study of factors 
concerned in the incidence of tuberculosis, ^^with spe- 
cial reference to genetic elements.” The individuals 
selected for study were very carefully questioned in 
reference to the use of alcohol and tobacco because of 
the possible bearing of these habits on tuberculosis. 
The field workers stated their problem directly to each 
examinee and it is believed in this way got the most 
trustworthy frank statements that can be had. Start* 
ing with an individual known to be a case of tubercu- 
losis the field worker traced the family history both 
backward to ancestry and collaterals and forward to 
descendants and their collaterals. Numerous environ- 
mental factors were taken account of. In exactly the 
same manner individuals known not to be tuberculosis 
cases were studied. All the material (both groups) 
"was taken from one socially and economically homo- 
geneous group of the population of the city of Balti- 
more and Maryland; namely, what might inclusively 
be called workingmen's families.” An item to be in- 
cluded in a history had to be corroborated by the 
independent testimony of at least two persons ac- 
quainted with the individual in question. For each 
individual studied there is a record for the kind and 
amount of alcoholic beverages used, the frequency or 
regularity of use and such habits at different periods 
throughout life. The field workers had no hint that 
these data would be used for a study of alcohol and 
life duration. These items "sharply differentiate the 
present material from anything available for the study 
of this problem in the records of insurance companies, 
or indeed anywhere else, so far as is known to the 
writer.” 
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When it comes to the matter of classifying the ma- 
terial in reference to amount of alcohol used numerous 
difficulties are encountered. The first classification 
into (1) total abstainers, (2) moderate and occasional 
drinkers, and (3) heavy or steady drinkers, which was 
used when this material was presented as an appendix 
in Starling’s "The Action of Alcohol on Man,” was 
criticized as too rough a grouping. Hence eight 
groups are made for the present treatment : abstainers, 
three moderate drinker classes and four heavy drinker 
groups. In all these the question has been the amount 
and the degree of occasional to steady use. Suppos- 
edly the question of dilution has’ figured somewhat in 
placing a particular person. Another very impor- 
tant factor, which is in effect a matter of dilution, is 
whether the alcohol is characteristically, for the given 
individual, taken with or after food or between meals 
on an empty stomach. Most assuredly it is not just 
the total of alcohol dumped into the stomach that is 
worthy of chief note. The conditions that modify the 
rate of its getting into the blood and so of its gaining 
access to the various tissues including the central 
nervous system are highly important here. Together 
with the amount and rate of ingestion they define the 
dosage. A good deal of the so-called idiosyncrasy to 
alcohol probably consists in these varying conditions 
which modify absorption. If we take the famous 
hard drinker, Dr. George Fordyce, for whom Dr. Pearl 
expresses such unrestrained admiration (p. 68), it will 
be noted that this one-meal-a-day man did not begin 
on his alcohol until after he had started to eat. And 
considering the amount that he ate he could (the size 
of his stomach permitting) drink a great deal without 
having the gradient of alcohol concentration in his 
blood reach a toxic value. 

Results are analyzed for 2,164 females and 3,084 
males. These populations are classified under sixteen 
racial groups. In general the females distribute them- 
selves 3.1, 29.8 and 67.1 per cents, for heavy, moderate 
and abstainer classes. For the three classes in the 
same order males show 27.4, 42.6 and 30.0 per cents. 
Scandinavian women showed the largest per cent., 17.6, 
in the heavy class, while Hebrew, Scotch and Welsh 
and Old American show 0 here. The Hebrew men 
give the lowest, 8.3, "heavy” value. Between the three 
general groups there was not much difference in weekly 
income. Divided into the eight groups we find that 
the "moderate in amount, unspecified as to frequency” 
is 86 per cent, men and 14 per cent, women, which in- 
dicates that women gave a more accurate account of 
their habits. In all forms of the "heavy” classes men 
constitute more than 90 per cent, of these groups. 

The data for the 6,248 individuals studied are pre- 
sented in numerous tables and graphs where various 


comparisons between different subgroups and against 
other data are made. Individuals who changed their 
group status are discussed. Those who decreased 
drinking show death-rates below the general poiDuia- 
tion, while those who increased are as decidedly above, 
but this subgroup whose habits changed during life 
have not been included in the general actuarial calcu- 
lations. Numerous questions of an actuarial nature 
are asked and answered and the author defends as 
justifiable the calculation of life tables from the ma- 
terial under review. In the case of Dr. Pearl’s data 
a person drops out of "the exposed to risk” group only 
because of death, never because of a “lapsed policy.” 
The material as a whole without distinction as to the 
several classes of alcohol users and in respect to both 
sexes shows a higher expectation of life at all ages 
than does the general white population of Baltimore, 
which naturally also includes alcohol users. Although 
the more refined division into eight groups is proposed 
there is a tendency throughout the discussion to lump 
all the 'Moderates” together for comparison against 
the abstainers. All the tables and curves show them 
to compare rather closely and in some the "moderates” 
make a slightly better showing in life expectancy. So 
it is possible for Professor Pearl to draw the following 
conclusion which he places in italics: "In the males 
the death rates for moderate drinkers are slightly 
higher than those for abstainers from age 30 to age 
55 inclusive, but, in my opinion, there is no statisti- 
cally significant difference in the specific death rates, 
in the range of age from 30 to about 70, between 
abstainers and moderate drinkers, in this experience. 
In the same range of age the heavy drinking group 
exhibits a markedly higher rate of mortality than 
either of the other two groups.” A particularly in- 
teresting comparison is between 94 male abstainers, 
and 113 moderate drinking brothers of the abstainers. 
The death-rates are a little higher for the moderate 
drinkers up to the age of thirty-five, while after that 
they are a little lower. 

The earlier evidence on alcohol and mortality is re- 
viewed and there is an extensive chapter on racial 
effect of alcohol. There is a bibliography of 269 titles 
a large single fraction of which (Nos. 158-197) re- 
lates to alcohol and cirrhosis of the liver as a disputed 
question. The book is weU gotten up and satisfac- 
torily indexed as to subject and author. 

Dr. Pearl feels constrained to disclaim more than 
once "any responsibility for the application of the re- 
sults of this investigation to the business of individ- 
ual living.” Notwithstanding this no small amount 
of space is devoted to straightforward ai^uing for 
the "moderate use” and in the face of the disclaimer 
the author has certainly not been fortunate in his se- 
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lection of a final quotation to end his treatise. Dr. 
Pearl states it as his firm conviction that carefully 
conducted research with animals will in the long run 
produce more reliable and trustworthy evidence as to 
the effect of alcohol, as such, upon duration of life as 
such, including human life, than will any human data. 

W. R. Miles 

Staotokd Univeesitt 


REPORTS 

THE WESTERN COOPERATIVE OIL-SPRAY 
PROJECT 

The use of oil as an insecticide has increased rap- 
idly during the last few years. Much experimental 
work has been done by various agencies, but most of 
this work has not been coordinated in such a way that 
comparisons could be made. In order partially to 
overcome this difficulty, a conference of entomologists 
and chemists was held at Tacoma, Washington, June 
SO, 1926, chiefly at the instance of J. R. Parker, asso- 
ciate entomologist at the Montana Agricultural Ex- 
periment Station. At this meeting, the Western Co- 
operative Oil-Spray Project was formed. The par- 
ticipants in this project included the Canadian de- 
partment of agriculture, the agricultural experiment 
stations of Washington, Oregon, California, Idaho and 
Montana and the United States department of agri- 
culture. Mr, Parker was named chairman of the 
organization. As practically nothing has been pub- 
lished regarding the intentions or results of the pro- 
ject, this brief report is presented at this time. 

A further conference was held in Spokane, Decem- 
ber 5, 1926, which plant physiologists and horticultur- 
ists were invited to attend. The oil-spray problem is 
not merely entomological in scope. The physiological 
effects of oils on plants must be considered, as well 
as the chemical aspects of oil-sprays. It was decided 
to limit the project to work of a fundamental nature, 
that is, primarily to investigate the effect of various 
types of oils on insects and plants and to ascertain 
the best methods of emulsif 3 dng the oils. It is be- 
lieved that work of this nature will be more valuable 
than work with oil emulsions that may be on the 
market. In order to coordinate the work, a definite 
plan was formulated and the investigators were sup- 
plied with uniform materials. This has made the 
work of the various investigators much more com- 
parable than has been the ease heretofore. And to 
quote from the memorandum of understanding be- 
tween the various agencies, one result of the project 
has been broaden the knowledge of the individual 
worker by the exchange of ideas and brief annual re- 
ports on work accomplished and to establish mutual 
confldenee and to avoid trespass in matters of credit.” 


One year’s work has been completed, and the results 
have been discussed and further plans made at a meet- 
ing held in Spokane, December 17 and 18, 1927, As 
the agencies involved are chiefly interested in horti- 
cultural work, the investigations so far have been 
limited to fruit trees. Possibly the most striking fea- 
ture of this work has been the need of careful observa- 
tions on the part of plant physiologists and horticul- 
turists as to the effect of oil-sprays on trees and their 
products. This has been more or less overlooked in 
the past by entomologists, possibly because of their 
inability to measure carefuUy such effects. 

The project feels that the use of dormant oils is 
fairly well standardized, and recommendations can be 
made and have been made regarding their use for the 
control of the fruit-tree leaf-roller, scale-insects, 
aphids and red spider eggs. However, there is still 
much to be learned as to the best time for application 
and the effect of low temperatures following applica- 
tion, and this portion of the investigation is to be 
continued. 

The use of oil for summer spraying is not well 
standardized. On account of this, manufacturers are 
continually changing their products. Good results 
have been obtained in the control of red spiders and 
the codling moth, but the application of a number of 
summer sprays of oil has often resulted in injury, in 
one form or another, to the trees. For example, the 
fruit of yellow apples is particularly susceptible to oil 
injury; and trees in poor physical condition may be 
more severely injured than those in good condition. 
Moreover, the use of oil with lead-arsenate may com- 
plicate the subsequent removal of the spray residue. 
For these reasons, aside from the use of a single ap- 
plication of oil of sufficient strength to kill red spiders, 
no recommendations for using summer oils can be 
made by the members of this project until further in- 
vestigations have been carried out. 

The members of the project engaged in the 1927 
investigations were as follows: 

Dominion of Canada, Department of Agriculture: 

E. P. Venables, (Entomology), Vernon, B. C. 
Washington Experiment Station: 

Dr. R, L. Webster, (Entomology), Pullman 
E. L. Green, (Chemistry), Pullman 
Anthony Spuler, (Entomology), Wenatchee 
E. L. Overley, (Horticulture), Wenatchee 
W. A. Luce, (Horticulture), Wenatchee 
Oregon Experiment Station: 

D, C. Mote, (Entomology), Corvallis 
B. G, Thompson, (Entomology), Corvallis 
B. H. Robinson, (Chemistry), Corvallis 
Leroy Childs, (Entomology), Hood River 
R. K. Norris, (Entomology), Talent 
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California Experiment Station: 

E. R. deOng, (Entomology), Berkeley 

A. D. Borden, (Entomology), Sebastopol 
Idaho Experiment Station: 

Claude Wakeland, (Entomology), Parma 
Montana Experiment Station: 

J. R. Parker, (Entomology), Bozeman 

Dr. W, C. Cook, (Entomology), Bozeman 

H. E. Morris, (Plant Physiology), Bozeman 

B. L. Herrington, (Chemistry), Bozeman 
United States Department of Agriculture: 

D. E. Fisher, (Plant Physiology), Wenatchee, Wash. 

H. C. Diehl, (Plant Physiology), Wenatchee, Wash. 

0. P. Harley, (Plant Physiology), Wenatchee, Wash. 

L. E, Reeves, (Plant Physiology), Wenatchee, Wash. 

L. A. Fletcher, (Plant Physiology), Wenatchee, Wash. 

E. J. Newcomer, (Entomology), Yakima, Wash. 

M. A. Yothers, (Entomology), Yakima, Wash. 

At the present time E. J. Newcomer is chairman 
of the project and Anthony Spuler is secretary. 

D. F. Fisher, 

E. L. Green, 

E. J. Newcomer, Chairman 

SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 
A METHOD FOR CUTTING GLASS TUBING 

A THIRD method for cutting heavy glass tubing may 
be added to those described by Seemann, Science, No. 
1726, and TolmaehofE, Science, No. 1733. 

A piece of stout string about two feet long is wound 
once and a half around the tube. The two ends are 
allowed to hang down on opposite sides of the tube. 
The tube is held in a wooden vise, clamped on a desk 
with a wooden clamp, or held by a fellow worker, so 
that the edge of the desk acts as a guide for the string 
at the point where the tube is to be cut. The two ends 
of the string are grasped firmly, one end in each hand. 
The hands are pumped rapidly up and down, keeping 
the string tightly pulled around the tube. This is 
continued a short time until the tube and string are 
hot enough so that the string begins to smoke. Cold 
water from a beaker is quickly poured on the hot tube 
causing a clean break. The entire process may be 
completed in two or three minutes. 

J. L. St. John 

Division op Chemistet, 

Agriculturai* Experiment Station, 

State College of Washington 

AN INEFFECTUAL ATTEMPT TO DEMON- 
STRATE THE VACUOME OF CERTAIN 
PLANT CELLS 

In an investigation concerning the nature o-f the 
plant-vacuole the writer had occasion to attempt a 


silver impregnation of the vacuome of various kinds 
of cells. The Golgi method of Da Fano was used 
because it is recommended by Guilliermond. This 
method involves the following steps : 

(1) Fixation of the tissues in Da Fano fluid, a solu- 
tion of cobalt nitrate in dilute neutral formalin. This 
fluid has a pH of 6.7. 

(2) Impregnation of the tissues with a silver salt 
solution, silver nitrate. 

(3) Reduction of the pieces of tissue thus treated 
by means of a modified photographic developer, Cajal 
solution. 

(4) The customary procedure of dehydration, in- 
filtration with parafGm, embedding, sectioning, mount- 
ing and counterstaining the tissues. 

Root-tips of four-day-old wheat, barley and pea 
seedlings were used. Guilliermond recommends the 
use of root-tips of barley and pea seedlings. 

By means of the Da Fano method, using the con- 
centrations of Da Fano, Cajal and silver nitrate solu- 
tions recommended by Da Fano, the writer attempted 
to demonstrate the vacuome of the cells of the above 
tissues. In four of the experiments, the concentra- 
tion of the solutions used was increased and the time 
of exposure of the tissues to the solutions was in- 
creased. Material on 153 slides, each containing from 
eight to ten sections, was subjected to the Da Fano 
procedure and examined carefully. In all cases ex- 
amination of the sections failed to reveal the existence 
of a silver impregnated vacuome described and 
sketched by Guilliermond. In a few sections of wheat- 
root-tips examined, round black granules appeared 
in the vacuoles of 80 per cent, of the cells of the 
meristem. These granules resembled very closely in 
general appearance, distribution and occurrence the 
granules described by Guilliermond. 

Changes in hydrogen-ion concentration of the fixa- 
tive used, cobalt nitrate in dilute formalin, were tried. 
This modification has not been recorded by Guillier- 
mond. The solution was brought to pH 2.4, 3.0, 4.6, 
7.0 and 8.0 by the use of potassium acid phthalate 
and potassium dihydrogen phosphate buffer mixtures. 
The root-tips fixed in these solutions were then sub- 
mitted to the remaining steps in the Da Fano pro- 
cedure. Examination of sixty-two slides, twenty-three 
of barley containing the sections of ten root-tips and 
twenty-seven of wheat, containing sections of eight 
root-tips, revealed empty vacuolar spaces. Nuclei of 
cells of material fixed in solutions of pH 7.0 and 8.0 
contained more granules of reduced silver than did 
those of material fixed in more acid solutions. The 
cytoplasm of the former cells also contained a much 
heavier deposit of silver than did that of the latter 
cells. 
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The restilts herein recorded indicate the extreme 
eapricionsness of the method recommended by Guil- 
liermond. The success of the method seems to be a 
matter largely of chance or depends upon factors 
which are as yet unknown. 

Bekstige Buekhaedt Rice 
IJmvEESiTY oif Missouri 


SPECIAL ARTICLES 

THE EFFECT OF X-RAYS IN PRODUCING 
RETURN GENE MUTATIONSi 

Most of the natural mutations known in Drosophila 
are to the recessive condition. With the exceptions of 
the reversions from bar eye to full eye and possible 
return mutations at the white-eye locus there is but 
scant evidence that this is a reversible reaction. 

Muller found that gene mutations produced by 
X-rays are, in general, in the same direction and of 
the same nature as those occurring spontaneously in 
the fruit fly. In the numerous mutations arising in 
his recent experiments as a result of irradiation Mul- 
ler has only two cases of return mutations — ^both in- 
volving the same factor locus, scute. This raises the 
problem of why it is more difficult to find mutations 
in one direction than in another. 

Mutations by X-rays are also fortuitous or chance 
occurrences at the present time. The operator may be 
likened to a hunter shooting birdshot into a flock of 
ducks. As the hunter ‘^accepts with natural piety'^ 
what comes down, so the investigator shooting X-rays 
into a flock of genes accepts what is given. For it is 
impossible to aim at any particular gene at the pres- 
ent time. 

However, in spite of the infrequency of return mu- 
tations to the normal condition and the impossibility 
of controlling results, it appeared to the writer that 
an experiment carried out on sufficiently large scale 
might give the mutation rate of mutant genes to nor- 
mal and the relative frequency with which certain 
spedflc genes are hit. 

The problem then was: Return mutations at spe- 
cific loci due to the action of X-rays. 

The males used in the experiment carried five mutant 
genes in their X or sex chromosome; those for yel- 
low body, white eye, forked bristles, bar eye and 
Beadex wings. The first three of these are recessive 
to normal, the other two are dominants. Part of 
these males were exposed to X-rays, using a dosage of 
60 K. V.; 5 M. A. M.; 15 cm from the target and 

1 This work was done in the Zoological Laboratory of 
the TTniversiiy of Texas during a recent sabbatical leave 
of absfflaee from Washington University. My apprecia- 
tion for the many conrtesies received is hereby expressed 
to Profe^or J. T. Patterson and Professor H. J. MtiHer. 


forty-eight minutes^ exposure (known in MuUer^s 
Lab. as the T-4 treatment). The remainder were 
treated for twice this length of time (T-8). During 
treatment the flies were placed in gelatin capsules 
punctured by a fine needle to admit air. 

Immediately following treatment these males were 
mated to virgin double-X yellow females. These 
females are peculiar in that the two sex chromosomes 
are attached at the right hand end and go together 
into the same gamete, w'hich is equivalent to 100 per 
cent, non-disjunction. The double-X yellow females 
also carry a male Y-chromosome. In such a cross the 
sons get their X-ehromosome from their fathers and 
their Y-chromosome from their mothers, a reversal of 
the usual procedure in this species. There are several 
advantages in using a stock made up in this way. 
Practically all mutations occurring in the sex chromo- 
some of the treated fathers show up in the first gen- 
eration of sons, whether recessive or dominant, as they 
are not covered by normal allelomorphs in the 
Y-chromosome. 

One thousand such virgins were mated to irradi- 
ated males, two pairs to a bottle. This gave five 
hundred bottles and after seven days the parents were 
transferred to new bottles and remained there for 
seven days more. This gave one thousand bottles of 
offspring among which to look for changes in the five 
specific loci described above. . Such heavy dosages of 
X-rays as were used in this experiment decrease pro- 
ductivity to a marlced extent. The writer has shown 
elsewhere that following dosages of the magnitude used 
here only 12 per cent, of the eggs laid complete their 
life history. 

The following table gives the count of the young 
hatching in the one thousand mating bottles. The 
average young per bottle was only 10.7 per cent. 
Many bottles contained no offspring at all. 


Males 

Females 

3,796 

4,811 

866 

1,243 

4,662 

6,054 10,716 


Gene mutations apparently are produced by a dos- 
age which is just under that rendering complete 
sterility. 

While an experiment involving one thousand mat- 
ing bottles is not exactly small in scale the poor 
viability of rayed males reduces the offspring to a 
point where extensive results could hardly be expected. 
This defect is being remedied by a repetition of the 
work on an even larger scale. However, the results 
secured at the bar gene locus throw considerable light 
on a mooted question and seem worthy of record at 
the present time. 
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There were no return mutations at the yellow, white 
or forked loci. Considering the small number of off- 
spring examined and the rarity of return mutations 
this is not a matter for surprise. There were eight 
cases of normal wings instead of the expected Beadex 
wings. These were either extreme overlaps of the 
beaded characters or somatic mutations. They did not 
breed true when mated to double-X yellow virgins, 
but gave again the beaded wings. There were four 
cases of reversion to full eye, and these bred true to 
full. Two were in the T-4 group and two in the T-8 
group. This is a ratio of one reversion in 433 males 
in the T-8 ; one in 1,898 in the T-4. These are the re- 
sults of the observations upon the five definite loci 
studied in the X-chromosome of the male offspring. 

In addition, approximately one hundred other mu- 
tations, mosaics and abnormalities of various sorts 
were observed. These occurred in both males and 
females and afieeted all parts of the body. The 
strong temptation to preserve and breed everything 
that turned up was resisted and the original plan of 
rigidly concentrating on the five loci described above 
will he adhered to in further work now under way. 

The four reversions to full eye at the bar locus are 
of considerable importance. Zeleny® has studied the 
bar-eye gene very extensively. He found that bar eye 
reverts to xo-und eye about once in 1,600 times; and 
also discovered an allelomorph of bar, called ultra-bar, 
whose reversion rate is approximately the same. 
Zeleny considered the bar-eye character to be due to 
a gene mutation not different from other gene muta- 
tions in Drosophila. Upon evidence based on the sex 
ratio Zeleny concluded that mutations to full eye may 
occur in the male germ tract as well as in the female. 

Sturtevant® assumes that Zelenys data indicate that 
reversion occurs only in the female and reports exten- 
sive experiments which seem to show that reversions at 
the bar locus are due, not to gene changes at all, but 
rather to unequal crossing-over between the two 
X-chromosomes of the female. Hence no reversion in 
the male is possible, since no crossing-over occurs. 

According to Sturtevant crossing-over in the bar re- 
gion occurs in such a way that the respective points of 
interchange lie to the left of the bar locus in one 
chromosome, but to the right of it in the other one. 
Sturtevant made many crosses and all his data, com- 
piled in nineteen tables, indicated that both reversion 
to round and to ultra-bar eye (called by him double- 

2 Zeleny, Charles, 1921. ‘‘The Direction and Fre- 
quency of Mutation in the Bar-eye Series of Multiple 
Allelomorphs of Drosophila/^ Frcp. ZooL, 34: 203- 
233. 

3 Sturtevant, A. H., 1925. “The Effects of Unequal 
Crossing-over at the Bar Locus in Drosophila/* Genetics, 
10: 117-147. 


bar) was due to unequal crossing-over. He also made 
a count of 10,179 males derived from a cross with 
double-X yellow females, in which all males got their 
X-chromosome from the father, and in these males no 
rounds or double-bars were observed. 

Furthermore, Muller and Dippel^ counted 35,00Q 
sons that had derived their X-chromosome from a bar- 
eyed father, and in this large number not a single case 
of reversion to full eye occurred. These results of 
Sturtevant and Muller and Dippel seemed to warrant 
the conclusion that mutations to round eye occurred 
exclusively in the female. And Sturtevanfs experi- 
ments indicated that reversion to round eye was due 
to unequal crossing-over in the female and not to a 
gene mutation such as is responsible for character 
changes at other loci. 

However, that reversions to round eye are possible 
without crossing-over seems proved by the work with 
X-rays. Muller (unpublished data) got two rever- 
sions to round eye in females in cases where there 
was no crossing-over near the bar locus (between 
forked and Beadex), one in control material and the 
other from lightly X-rayed flies. My results (de- 
scribed above) give o-ne reversion to round in 433 
males from heavily treated fathers and one in 1,898 
males from fathers less heavily treated. These re- 
versions were obtained under conditions which clearly 
rule out Sturtevant’s theory of unequal crossing-over. 

It is of interest that a mutation rate of one in 433 
males is probably the highest rate of gene change yet 
reported in Drosophila melanogaster, 

Fraitk: Blair Hanson 

Department op Zoology, 

Washington University 

A SPONTANEOUS MODIFICATION OF THE 
VISCOSITY OF FRESH BLOOD SERUM 

In order to study such unstable solutions as blood 
serum, it is important to dispose of methods which en- 
able us to follow continuously the evolution of a phe- 
nomenon, as a function of time, or temperature, for ex- 
ample, without introducing uncontrollable or disturb- 
ing factors. The viscometer described in 1923 (based 
on the principle of coaxial cylinders) was devised in 
order to fulfil these requirements, and was used re- 
cently to determine the viscosity of fresh normal horse 
serum, as a function of time. It was found that such 
a serum, centrifuged immediately after separation 
from the clot and placed in the viscometer, behaved in 
the following way: At first, its viscosity, which is 

4 Muller, H. J., and Dippel, A. L., 1926. “Chromo- 
some Breakage by X-rays and the Production of Eggs 
from Genetically Mai© Tissue in DrosophUa/* British 
Jour. Exp, Biol,, 3: 85-122. 
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rather high {relative viscosity — i.e,, ratio of the ab- 
solute viscosity, of the solution, to that of the solvent, 
of the order of 3) generally increases for a short time 
— ^say ten minutes — ^then decreases rapidly, almost pro- 
portionally to the time, and finally reaches a stable 
value, considerably lower than the original one (order 
n 

of magnitude — = 1, 8) . Towards the end, the curve 

is logarithmic. The total phenomenon requires from 
one to two hours, as a rule, this time depending 
maioly, as far as we can see at present, on the amount 
of handling to which the serum has been submitted. 

TABLE I 

SpoNTAiTEoirs Decrease of the Viscosity op Fresh 
Blood Beexjm (Horse) 


(Exp. N® 10 Ser. N® 3) (Eelative viscosity, ifj) 
Time minutes ti 


0 

2.640 

s . 

2.730 

7 , 

2.640 

in 

2.580 


2.440 

20 

2.140 


1.005 

an 

1.870 


1.845 

40 

1.835 

45 

1.830 

fin 

1.824 


1.824 


Important fluctuations are sometimes observed at 
the beginning of the experiment. The spot moves 
jerkily, as if the bob (inside suspended cylinder 
of the viscometer) were attached to the outside mov- 
ing cup and suddenly released. 

When the spot is allowed to come back to the zero, 
that is, when the constant speed motor is stopped, dur- 
ing the first minutes of an experiment, it does not 
come back all the way to the zero, but stops at a cer- 
tain distance — say thirty or fifty divisions of the scale. 
As the experiment progresses, however, the distance 
becomes shorter and shorter, and when the stable value 
of the viscosity is attained, the zero checks perfectly. 

It seems to us that the aforesaid facts can readily 
be accounted for in the following way; the chemical 
evolution of the serum begins the minute it is sep- 
arated from the fibrinogen. It has lost its power of 
coagulating rapidly, but the splitting, if we may be 
allowed to say so, of the “plasma molecule” leaves a 
“^ram molecule,” which does not immediately reach a 
stable state. The amputation of the fibrinogen ex- 
poses certain unstable chemical groups, which rear- 


range themselves in time by shifting or otherwise. 
While they are exposed, however, they still retain to 
a small extent the power of adhering to one another 
and to form reticular structures in the solution. These 
structures are invisible even under the ultra-micro- 
scope. But they are strong enough to apparently in- 
crease the viscosity of the serum, and, when the rota- 
tion of the cup is stopped, to prevent the spot from re- 
turning to the zero. As time elapses, the number of 
molecules capable of adhering to one another de- 
creases, and when the transformation is complete, the 
zero checks, and the true viscosity is measured. Be- 
fore that, what was measured was really viscosity 
pkis a kind of plasticity, and the curves obtained ex- 
press the progressive passage from one state to the 
other. 

This hypothesis seems to account for the observed 
phenomena. The increase which takes place at the be- 
ginning may be due to the fact that handling of the 
serum (aspirated and poured into the cup by means 
of a pipette) breaks down the existing structures, 
which tend to rebuild themselves up as soon as the 
serum is in the cup; this would also account for the 
fluctuations described at the beginning of this paper. 

This phenomenon is not without precedent in the 
colloidal world. Certain iron sols will coagulate, and 
become fluid again on mere shaking. It is known that 
the so-called “stabchen-sole” studied by Siedentopf, 
Szegvari and Zocher show the tendency to form struc- 
tures by sticking to one another. This phenomenon is 
different from adsorption, as only certain parts of the 
particle seem capable of sticking, usually the extremi- 
ties ; Orientation of colloidal molecules or particles is 
one phase of this phenomenon. 

We may now understand why, when studying living 
cells with dark-field illumination, certain particles can 
be seen in what seems to be a perfectly structureless 
protoplasm, obviously agitated with brownian move- 
ment, but apparently limited in all direction, as a bird 
in a cage. The bars of the cage are not visible; yet 
they are there; this explains how difficult it is to mea- 
sure the “viscosity” of protoplasm, and also why the 
protoplasm does not flow out of fibroblasts which 
usually show at the end of one of their arms an 
“opening^' which is not limited by any visible line. 
The protoplasm is not coagulated, yet it is maintained, 
not by surface tension, but by these reticular struc- 
tures. 

In finishing this preliminary note, I wish to express 
many thanks to Dr. Simon Flexner, director of the 
Eockefeller Institute, Jor having allowed me to take 
over the instruments and apparatus which made this 
work possible. 

LeCOMTE} DU Nouy 

IiTSTiTUT Pasteur, Pa^s 
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THE THEORY OF CHEMICAL ACTION 
IN ELECTRICAL DISCHARGE" 

That slow chemical action accompanies various 
types of electrical discharge in many gases has been 
long known. Berthelot® summarized and reviewed 
the earlier as well as his own work, in which the arc, 
spark or silent discharges were applied to a large num- 
ber of gases or gaseous mixtures. At that time little 
or no attempt was made to find a general mechanism 
or theory. This is not surprisiug if we remember that 
almost nothing of our present ideas of discharge in 
gases was then known. While some of the early re- 
sults have not been confirmed by later work, most of 
them have been, and many of the unusual products 
have also been found in other ways, for example, under 
alpha radiation, proving that the early work of 
Berthelot, Thenard, Brodie and their contemporaries 
offers many valuable leads and forms a basis for fur- 
ther progress. 

Naturally the first attempts to find a theory for 
the electrochemical effects in gases were directed 
toward a correlation between the current fiowing and 
the amount of action produced according to Paraday’s 
law. The disagreement found in the exhaustive re- 
searches of Warburg and of others, while unexpected, 
was so unmistakable that these efforts had to be 
abandoned. 

The theories advanced since then attribute the effects 
to one of the following agencies: (!) Photochemical; 
(2) Static ions; (3) Critical activation by kmetic ions. 
Upon failing to find a relation between current and 
chemical effect, Warburg quite early adopted the idea 
that ozone formation, for example, might be due to 
the ultra-violet light accompanying the discharge. In 
his review® of the subject in 1925 he still adhered to 
this hypothesis. 

The equality of ozonization and ionization of oxy- 
gen by means of Tesla discharge convinced Kruger 
in 1912 of a static-ion theory of ozone formation. 
Simultaneously a study of ozonization under a radia- 
tion led me to the same conclusion, and to a general- 
ization of this theory (as also Kruger) to explain all 

1 The presidential address, presented at the fifty-third 
general meeting of the American Electrochemical Society 
at Bridgeport, Conn., April 26, 1928. Golin G. Pink in 
the chair. 

2 M. Berthelot, ^^Essai de M4canique Ghitniqne/' Vol, 
H, Chap. 11 (Dunod, Paris,, 1879). 

s Zeit , /. techn , Physik ,^ 1925, p. 625. 
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cases of excess of chemical action over current pre- 
diction in gaseous discharge, which excess Warburg 
had shown might readily reach 1,000 fold. 

The central hypothesis of the static-ion theory is 
that the chemical action is the direct result of recom- 
bination of positive and negative ions in the bosom 
of the gas, which never reach the electrodes and hence 
can have no relation to the current. In fact this rep- 
resents in some respects a complete antithesis to the 
conditions of electrolytic reaction. In electrolysis it 
is the ions which conduct that react chemically, while 
in gaseous discharge it is the ions that recombine with- 
out conducting that react chemically; possibly the 
ions which conduct also react chemically at the elec- 
trodes, but their proportion is a negligibly small part 
of the total ionization under usual conditions of chemi- 
cal action in gaseous discharge. In other words, an 
intensity of ionization that corresponds to measurable 
chemical action on a basis of equivalence is far out- 
side the range in which saturation current can be pro- 
duced or even approached. Any attempt to attain 
saturation by applying more voltage simply produces 
more ionization by electronic collision, and defeats its 
purpose by a yet wider margin. 

Hot only is it impossible to measure the total ioniza- 
tion accompanying electrical discharge through gases, 
but the theory of the discharge is so imperfectly un- 
derstood that we are not able to calculate any com- 
parison of the chemical yield with ionization in gas- 
eous discharge. 

The question must arise then: Is it important to es- 
tablish this yield factor? The answer must be affirm- 
ative from several standpoints. The information 
gained about the chemical yield per ion in other types 
of ionization, especially by alpha radiation, has indi- 
cated that it is a fundamental constant for a given 
reaction. We also have much evidence, which is rap- 
idly being strengthened, that the nature of the reaction 
and of the products is the same for different types of 
ionizing agencies. This is just what we should ex- 
pect if the reactions are due to ionization, that the 
means of producing the ions ought to make no differ- 
ence, or at least only secondary differences in the char- 
acter of the reaction. 

If this principle can be thoroughly established, then 
we can reverse the process and use a reaction of 
known chemical yield per ion to determine the ioniza- 
tion in electrical discharge. This suggestion applies 
equally well to the high-speed electrons from a Cool- 
idge tube, or to any other ionizing agencies that pro- 
duce chemical effects, excepting, of course, those t 3 ^s 
such as arc or spark discharge when temperature ef- 
fects intervene. If the chemical yield per ion-pair 
r em ain s constant for a given reaction, whether this 
ionmng agent he a rays, p rays. X-rays or heavy 


recoil atoms, there is no reason to foresee that it will 
not also be true in ionization by electronic discharge. 

It has been quite certain for some time that chemical 
action produced by a rays is not only proportional to, 
but strictly equivalent to, the ionization. This equiv- 
alent is not equal to the Faraday equivalent, but 
greater within restricted limits. Since for nearly all 
ray reactions the value of exceeds unity, 

usually having values between 2 and 20, we must as- 
sume some kind of multiplying process which acts 
either collectively or successively. The former seems 
more likely as a working hypothesis, so that we may 
assume ion clusters, for the existence of which there is 
also some physical evidence. 

Unfortunately, the positive ray method, which gives 
us the most definite information about gas ions, is not 
applicable to the study of ion clusters, because it can 
be operated only at very low pressures, where the col- 
lisions necessary for clustering can not occur, and 
where the clusters if once formed would probably dis- 
sociate. Another general method, that of studying 
ions by means of their velocity of migration in a field, 
has not proved satisfactory in obtaining the mass of 
ions. Therefore the chemical method once firmly es- 
tablished may prove to be the best method of studying 
clustering. 

The clustering hj^pothesis of mechanism of chemi- 
cal action produced by gas ions may be briefly stated 
as follows : When a gas molecule is ionized by having 
one of its electrons removed, a minimum amount of 
work is required, which regarded tbennally is very 
large, 10 to 20 electron-volts (or 230,000 to 460,000 
calories per mole.) for different gases. This leaves a 
positive ion possessing a large amount of latent 
energy, and which owing to its charge will exert an 
induced attraction on neutral molecules that approach 
or collide with it, thus forming an ion cluster while 
still retaining its positive charge. 

We do not know precisely the size of these clusters 
nor the efficiency of collision in clustering, but the 
chemical M/H ratios give a minimum — probably a 
critical — rvalue for the portion which we may call the 
chemical cluster} while the physical cluster may be 
larger, and possibly is in dynamic (not kinetic) equi- 
librium with the colliding neutral molecules and is 
hence variable rather than critical in size. When the 
free electron or, in case a gas with electron affinity is 
present, the negative ion or cluster, again unites with 
the positive cluster, the high energy of ionization is set 
free, and the cluster either dissociates to the original 
components (the energy being kiuetically degraded to 
heat) or it may dissociate partly or wholly into the 

is the chemical yield per ion-pair, M being the 
number of molecules reacting for H ion-pairs produced* 
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elements or into new products of higher heat content, 
or may be largely stabilized to a product of high 
molecular weight. The heat of ion-recombination is 
either radiated® away or carried off by some of the 
molecules from the cluster. 

The following empirical rules have been found for 
the size of that part of the cluster which reacts chem- 
ically, that is, for the M/N ratio. (1) In gaseous 
systems of one component with no affmity for free 
electrons, M/N = 2 (approximately), which means 
first a positive cluster of about two molecules, which 
reacts chemically upon being restored to electrical 
neutrality by the free electron. (2) In gaseous sys- 
tems of two components one of which is oxygen and 
the other an oxidizable substance, M/N = 2 x (simplest 
stoichiometric reaction formula), one cluster belong- 
ing to the positive ion and the other to the negative 
(oxygen) ion, (3) In unsaturated compounds M/N is 
usually greater, lying in the region 5 to 20 molecules 
per ion-pair, the direct products being liquid or solid, 
confirming a high degree of clustering. 

Eecent work® on the effect of different kinds of elec- 
trical discharge, on ethane and on propane gases, has 
shown that the products both gaseous and liquid are 
quite similar to those obtained from the same gases 
by a radiation. Lower hydrocarbons are condensed 
to higher ones by the elimination of hydrogen or 
methane, with the formation of some liquid hydro- 
carbons. In the action on ethane in a Siemens tube, 
the ratio of methane to hydrogen liberated was quite 
close to that found for the condensation of ethane, 
propane, or butane under a radiation. 

This makes it evident that the reaction has the same 
character and general mechanism in both cases, and 
if due to ionization, as is very probable for the a ray 
cases, then ionization must also be the primary step 
in chemical action under electrical discharge. Fur- 
ther we may predict that the character of the reaction 
should be more or less independent of the type of dis- 
charge, which we have found to be the ease. Some 
secondary differences are found. For example, the 
more disruptive the type of discharge the more ten- 
dency there is for liberation of free carbon, and for 
the formation of insoluble solid hydrocarbons. 

All of the predictions made from the a ray results, 
however, have been so thoroughly supported by the 
subsequent experiments in electrical discharge, that 
it seems safe to assume the same general kind of 
mechanism in both cases. 

The acceptance of the static-ion mechanism of 
reaction in discharge has, however, not been general, 

L. MoMer, Phys, Mev., 31, 187 (1928). 

® Lind and Glockler, Tram. Am. Mectrochem. Soc., 52, 
37 (1927). 


perhaps mainly due to the lack of a knowledge of the 
ionization in order to evaluate the equivalence (M/N 
ratio). The conditions in electrical discharge arCi 
much more complicated than in ionization by radon,, 
and suffer from the great disadvantage that the gen- 
eration of ions is dependent on the field, and at any' 
pressure above a few millimeters varies with it in su 
very complicated way. 

Even in the a ray work some authorities have felt* 
that it ought to be possible to demonstrate directly 
the chemical effect of ionization by diminishing or 
increasing in some independent way the number of 
ions, and correspondingly the number of molecules 
made to react. This is however quite impossible, 
because we have no means of adding more ions, from 
an independent quantitative source, to the intense 
ionization already necessary to produce a measurable 
rate of chemical action. Nor is it possible, as we 
have seen, to withdraw any considerable fraction of 
the ions, since such high fields must be applied that a 
larger but unknown quantity of new ions is at once 
produced. 

The recent success of applying the quantum theory 
in various directions, especially to photochemistry, 
has frequently led to the belief that although the 
reactions under discussion are accompanied by and 
are proportional to ionization, they must, however, 
be directly caused by excited rather than by ionized 
molecules. It is sometimes lost sight of that ioniza- 
tion itself represents a wholly quantized as well as a 
highly energized state, and that there is every theo- 
retical reason to believe that ions are equally if not 
more reactive chemically than excited molecules, be- 
cause on account of the high electrical field of ions 
they exert a larger sphere of infiuence. We have 
then just as good reason to expect that the quantum 
law should apply to ionic-chemical as to photochem- 
ical reactions and, as a matter of fact, we have been 
successful in demonstrating its application in many 
eases, and without the prevalence of the marked ex- 
ceptions which characterize the experimental tests of 
the Einstein Law. 

The principle of a third theory, recently proposed 
from Prof. Donnan% laboratory by Elliott, Joshi and 
Lunt,^ might be identified with excitation, though 
apparently it originated from analogy with a yet 
less energetic type of activation. They postulate that 
the concept of ^'critical activation’^ may be applied 
to chemical action in electrical discharge. They as- 
sume, as in the collision theory of chemical activation, 
that the reaction rate is a function of the kinetic 
energy of the constituent particles^ and that it is im- 

7G. A, Elliott, S. S. Joshi, and B. W. Lunt, Trans. 
Faraday Soc., 23, 57-60 (1927). 
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material whether the kinetic energy be of thermal or 
of electrical origin. According to this idea the acti- 
vating energy might be the sum of kinetic energies of 
thermal and electrical origin. It would therefore be 
interesting to see whether reaction in electrical dis- 
charge has a positive temperature coefficient, as would 
be predicted by the theory. Many of the reactions 
under a radiation do not have, thus supporting a 
static rather than a kinetic-ion theory. 

Based on the hypothesis of the kinetic action of 
ions, Elliott, Joshi and Lunt developed an equation 
which it seems would apply equally well for activation 
by either ions, excited molecules or kinetieally acti- 
vated molecules. Two kinds of experimentation 
might give a decision in the case of electrical dis- 
charge: evaluation of the proportionality factor, as 
in the determination of M/N or M/hv values, or else 
by increasing the speed of homogeneous electrons 
until reaction begins. The difficulty of the former 
has been discussed. Work of the latter kind® on the 
reduction of CuO by Hg gave no indication of reac- 
tion until the excitation potential of Hg (11.4 volts) 
was reached, while Storch and Olson'® and Andersen^® 
found no synthesis of ammonia in low voltage arc 
until the ionization potential of nitrogen (17 volts) 
was reached.^^ Neither of these results supports the 
view that electrons produce chemical activation at 
low speed corresponding to critical activation poten- 
tial — about 2 volts or 45,000 cal, 

Hutchinson and Hinshelwood^^ have also recently 
investigated in a different way the possibility of a 
parallelism between electrical and thermal reaction 
mechanisms. They determine the relative decomposi- 
tion of NjjO and NH 3 gases in two similar discharge 
tubes, connected either in series or in parallel. Their 
results were hardly those to be expected from kinetic 
activation nor from thermodynamics, but appear to be 
capable through the following analysis of affording 
strong support of the ion-cluster hypothesis. They 
find under parallel conditions that about 4.8 to 7.6 
times as many molecules of NgO are decomposed as 
of NH 3 . The electrode material made little differ- 
ence, and the rates were first order with respect to 
pressure, both of which indicate reaction in the gas 
phase. 

While we have rather meager information about 
the relative chances for different molecules to be ion- 
ized in a stream of electrons under potential fall 

8 Geo. Glockler, W. P. Baxter, and E. H. Dalton, J. Am, 
€hem, £foo,, 49^ 58 (1927). 

sH. H, Storch , and A. E. Olson, J, Am, Chem, Soc,, 
45, 1605 (1923). 

iOE. B. Andersen, Z. Fhys,, 10, 54 (1922). 

K. HntcMnson and 0. N. Hinshelwood, Proc. 
Eoy. Boc., 117A, 131-6 (1927). 


much greater than the ionization potential, it seems 
probable that the relative ionization of two gases 
might be about the same as for ionization by a par- 
ticles. Therefore we may expect at the same pressure 
in equal electron streams (approximately the same 
current) that NgO would be ionized 1.53/0.81 = 1,9 
times more than NHg. 

Furthermore, if the ions produced are of the same 
character as those from a particles, we may assume 
that the chemical yield per ion pair will be equal for 
each reaction to the ion yield in a radiation, which 
from WourtzePs^^ results at 18° is 0.8 for NHg and 
1.74 for NgO or a ratio 1.74/0.8 = 2.2. Both of these 
factors operate in the same direction, to make the de- 
composition of NgO 1.9 X 2.2 = 4.2 times that of NH 3 , 
which approximates the factor found experimentally 
by Hutchinson and Hinshelwood. 

It should be emphasized that the relative ionization 
of two gases is not directly related to their ionization 
potentials, but is as shown by Glasson, proportional 
to (Z = atomic number), or to the cross-sectional 
density of orbital electrons in the molecules through 
which a stream of a particles (presumably also a 
stream of electrons) is passing. For example, the 
ionization potential of NH^ is 11.1 volts, while that of 
NgO (hitherto not determined) should according to 
Eve’s rule be about the same as that of COg, or about 
14 volts, which in itself would give no grounds to ex- 
pect that NgO would be more readily decomposed than 
NH 3 . Nor could we expect that N^O on account of a 
higher ionization potential would be less frequently 
ionized than NH 3 , because the electrons in Hutchinson 
and Hinshelwood’s experiments are produced by an 
induction coil, and hence move under voltages far 
above the ionization potentials. 

CJlaims that reaction in electrical discharge may be 
attributed to excitation rather than ionization have 
also been made. On a reexamination of tbe yield of 
O 3 per ion-pair, Kruger and Utesch^® estimate from 
new experiments a yield of 30 to 40 O 3 molecules per 
ion-pair which they attribute to excitation. Owing, 
however, to later confirmation^* of the ion yield in 
ozone formation under a radiation as M 03 /N =^1 to B 
and to the uncertainty of the measurement or calcu- 
lation of ionization in electrical discharge, we are not 
prepared to accept the high yield as definite. 

12 E. Womtzel, J<mr, de Fhys, Bad,, 11, 341, 345 
(1919). 

13 r. Kriiger and 0. Utesch, Ann, d, Bhysilc, (4), 78, 
113-56 (1925). 

14 X Dmeslager, Aaad, Boy, Belff,, 1925, 711; Mund 
and D^Olieslager, ibid,, 1926, 309; Bull. Soo. Chim. Belg,, 
36, 399 (1927); Lhid and Bardwell, Chemical Effect 
of Alpha Particles,^' 2d Ed., p. 92, Chem. Catalog Co., 
N. Y., 1928. 
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Finally, I should like to discuss briefly the mecha- 
nism of condensing lighter to heavier (condensed or 
polymerized) molecules either thermally, catalytieally, 
photochemically or electrically. It appears that all 
of these methods have something in common, though 
the mechanisms that have been proposed may be dif- 
ferentiated into two quite distinct classes. (1) Pri- 
mary reaction consisting of clustering followed by 
splitting (when it takes place) or (2) Primary reac- 
tion consisting in first splitting followed by a reas- 
sembling of the elements or radicals. 

Of these two processes the former has appeared 
more plausible in conceiving mechanisms for the ionic 
reactions, and it has recently been suggested^® that it 
may also be plausible in some photochemical processes. 
The hydrocarbon gases, for example, which were for- 
merly thought to be quite difficult to change one into 
another, have only recently been shown to have great 
facility, for such changes. H. A. Wilson^® has pro- 
posed, and thermodynamically supported, thermal 
equilibria of the type 

Cn + i + E(n + i) 2+2 + Cn-i H(n -1)2+2 

according to which, ascension in the hydrocarbon scale 
can be accomplished only by production of an equal 
number of molecules of lower molecular weight. 

It is possible that this type of condensation may 
occur also in electrical discharge, but apparently more 
pronounced types predominate, which consist in doub- 
ling or multiplying through the elimination of one 
product of very low molecular weight (Hg or CH^) 
which evidently allows the other product to be corre- 
spondingly higher. To illustrate: thermally, accord- 
ing to Wilson, C 3 Hg + CgHig; while ioni- 

cally, according to Lind and Bardwell,^^ + 

or also 

0 ^^t + = :OsH« + 2H2 

and 

X :C8Hie= (CfiHie)* (liquid). 

Evidently the ionic processes arrive more directly at 
the product of higher molecular weight, but with a 
much higher energy expense. 

A mechanism by which building up of large mole- 
cules is effected by clustering, followed by partial 
splitting, seems more plausible than to assume that 
the splitting occurs first and building up subsequently. 
This may apply to some photochemical as well as to 
ionic syntheses. 

15 Lind, tT, Fh^s. Chem,, 32^ 575 (1928). 

16 H. A. Wilson, Proc. Eoy. S*oc., 116A, 501-15 (1927). 

17 J. Am, Chem, 8oc,, 48, 2346 (1926). 


Referring to the statement of Elliott, Joshi and 
Lunt {loe, cit) that, “Despite the numerous investi- 
gations that have been made on chemical changes pro- 
duced by an electric discharge through a gas, no satis- 
factory general h 3 q)othesis has yet been suggested to 
describe the mechanisms of such changes," I should 
say that the fault lies rather with the inadequacy of 
the theory of electrical discharge in gases than with 
the hypothesis of the nature of the chemical changes 
produced. As long as we can neither measure nor cal- 
culate the ionization, any theory based on ionization 
must lack quantitative support and depend on indirect 
evidence, although it may later prove to be a correct 
theory. Proof that the velocity of reaction (K) is re- 
lated to the pressure (p) at constant current by a 
linear relation of p to log K/p would be equally true 
for the static-ion theory, since p must have a double 
function in determining the energy received from the 
electron stream (by any mode whatsoever — ^ionization, 
excitation or critical activation) and again in deter- 
mining collisions between energized and ordinary 
molecules in the completion of the chemical reaction. 

To review the two theories more generally, it would 
appear that if enough enei^ has already been ex- 
pended to produce ions, a very large amount of latent 
energy is possessed by the ions, so that they need no 
additional kinetic energy to make them reactive to- 
ward other molecules. - The only way to disprove 
this by energy considerations would seem to be by 
showing that a larger amount of action is accom- 
plished than can be accounted for on the cluster 
theory. This involves evaluation of the proportional- 
ity factor which for electrical discharge has not yet 
been done and, as we have seen, can not be accom- 
plished until the ionization can be determined. But if 
we may reason by analogy from the a ray results, 
static ions without any kinetie energy (resulting from 
a field) are quite sufficient, and the yields found do not 
exceed the possibilities of clustering. That the a ray 
results for the hydrocarbon gases may be applied by 
analogy to the chemical action of electrical discharge 
in the same gases has already been discussed. 

Continuation of the work reported at the last meet- 
ing of the Society has yielded further confirmation of 
the ion cluster theory. By controlling the conditions 
of condensation^® the average molecular weight of the 
liquid product from ethane has been lowered from 
467 to 120. 

S. C. Lino 

School op Chemistey, 

IJnivebsity op Mnnesota 

isiind and Glockler, 7. Am. Chem^ Soc,, 50, June 
(1928). 
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THE PLATEAU HABITAT OF THE 
PRO-DAWN MAN 

Orotjitds for the pro-Dawn Man theory^ are directly 
derived in part from existing embryological, anatomi- 
cal and zoological evidence, in part from certain 
principles of animal descent or phylogeny which were 
entirely unknown in the period when Charles Darwin 
published Ms classic work, ^The Descent of Man” 
(1871), and the shortly succeeding period when Hux- 
ley wrote Ms famous essay, “Man’s Place in Nature.” 
Although following Lamarck, who early in the nine- 
teenth century sketched the apes as human ancestors, 
Charles Darwin required great courage to draw in 
1871 the following picture of our ancestors: 

The early progenitors of man must have been once 
covered with hair, both sexes having beards; their ears 
were probably pointed, and capable of movement; and 
their bodies were provided with a tail, having the proper 
muscles. Their limbs and bodies were also acted on by 
many muscles wMeh now only occasionally reappear, but 
are normally present in the Quadrumana. At tMs or 
some earlier period, the great artery and nerve of the 
humerus ran through a supra-condyloid foramen. The 
intestines gave forth a much larger diverticulum or 
caecum than that now existing. The foot was then 
prehensile, judging from the condition of the great toe 
in the foetus; and oar pro^remtors, %o douht, were 
arlboreal in their habits, and frequented some warm, 
forest-clad land* 

I take the liberty of italicizing the two most salient 
lines in tMs oft-quoted passage because they give the 
key to the thought of Darwin and of subsequent ad- 
vocates of the ape-man theory down to the present 
time. Over against such a habitat which has framed 
the structure of all anthropoid apes may be placed the 
conclusion theoretically reached by the brilliant geol- 
ogist, Joseph Barrel!, in 1917, and independently 
reached by myself by direct observation during my 
journey of 1923 into the heart of the desert of Gobi. 
To my knowledge Barrell was the first to formulate 
what may be called a semi-arid plateau theory of the 
origin of man, as recently quoted by Charles Berkey 
in ^^Gfeology of Mongolia” 

. . . Among the many suggestive thoughts offered by 
Joseph Barren (1917) as guiding hypotheses for our 

1 Before the American PMlosopMcal Society, April 20, 
1928, the author renewed Ms attack upon the ape-man 
theory of human ancestry wMch he began at the bicente- 
nary meeting of the society in April, 1927. 

2 Charles P. Berkey, Prederick K. Morris: Geology 
of Mongolia. Natnral History of Central Asia,” YoL 
11. Published by the American Museum of Natural His- 
tory, New York, 1927^ 


explorations in central Asia, his idea about primitive 
man is especially ingenious. Man’s strong padded foot, 
his relatively long leg and his erect posture, are all dis- 
tinct departures from an adaptation to life in the trees, 
and tend, instead, to fit him for running and for tramp- 
ing long distances ; in short, for life on open plains where 
trees grow in patches along the stream courses, rather 
than for life in a dense forest. Granting that the more 
distant ancestors of men lived in trees and in jungles, it 
seems probable that they would have remained arboreal 
in an environment of jungle and forest. But in a region 
where forests were thinning, where open, treeless plains 
were beginning to appear, and where the climate was 
changing toward cooler and more arid conditions, it 
seems probable that arboreal types must adapt them- 
selves to the plains, or become extinct. 

I am not conscious of having seen or heard of Bar- 
ren’s generalization prior to my own discovery of the 
same principle, which I enunciated before a gathering 
of geologists and natural philosophers in Peking:® 

Mongolia was probably not a densely forested country 
— tMs is indicated by the animal remains found there 
in the earlier deposits. An alert race can not develop in 
a forest — a forested country can never be a center of 
radiation for man. Nor can the higher type of man 
develop in a lowland river-bottom country with plentiful 
food and luxuriant vegetation. It is upon the plateaus 
and relatively level uplands that life is most exacting 
and response to stimulus most beneficial. Mongolia 
always has been an upland country, through the Age 
of Mammals and before. It was probably a region for- 
ested only in part, mainly open, with exhilarating climate 
and with conditions sufficiently difficult to require healthy 
exertion in obtaining food supply. . . , 

In the uplands of Mongolia conditions of life were 
apparently ideal for the development of early man, and 
since all the evidence points to Asia as the place of 
origin of man, and to Mongolia and Tibet, the top of 
the world, as the most favorable geographic center itt 
Asia for such an event, we may have hopes of finding 
the remote ancestors of man in this section of the coun- 
try, Howewer, this Mongolian idea must be treated only 
as an opinion; it is not yet a theory, but the opinion 
is sufficiently sound to warrant further extended inves- 
tigation. 

No pro-human habitat could present a wider con- 
trast than does the central Asiatic plateau to Dar- 
win’s “warm, forest-clad land.” All recent ethno- 
logic and physiograpMc evidence points in the same 
way, namely, that intelligent progressive and self- 
adaptive types of mankind arise in elevated upland 
or semi-arid environments where the struggle for 
food is intense and where reliance is made on the in- 
vention and development of implements as well as 

3H. P. Osborn: ^'Why Mongolia may be the Home of 
Primitive Man.” The FeTcing Leader, October 10, 1923. 
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weapons. On the contrary, there is no premium on 
invention, intelligence, or. self -adaptation in mammals 
of any kind living in warm forests. 

Granting all the very strong circumstantial evidence 
in favor of the ape-man theory, which has been piled 
mountain high by investigators since the tune of Dar- 
win and has been recently revived and stimulated to 
new force by the attacks of the fundamentalists on the 
whole evolution theory, we must look for the direct 
evidence which can come only from geology and 
paleontology. The final solution of this problem of 
problems therefore rests with the fossil hunter and 
explorer, whose task is an extremely difiieult one be- 
cause fossil remains of Primates, always scarce, are 
becoming increasingly scarce as the Primates rise in 
the scale of intelligence. I do not know the exact 
figures, but I think it is safe to say that 50,000 to 1 
is about the ratio of probability of discovery of fossil 
remains of lower orders to fossil remains of Primates 
in Tertiary time. 

Meanwhile, the circumstantial evidence of geology 
and of geography is all in favor of the theory that the 
pro-man stock was well established in Oligoeene time, 
noVr conservatively estimated at sixteen million years 
ago. At this time occurred the first modernization of 
the entire mammalian kingdom. So far as we can 
observe geologically, this modernization was due to the 
first great wave of aridity concurrent with the com- 
plete elevation of great continental plateaus, especially 
in central Asia and in the western region of North 
America. 

This wave of aridity and of elevation caused a 
profound cleavage in the mammalian world, the 
first great natural divorce between the warm for- 
est-loving types developed during the preceding 
Eocene period and the temperate plains and plateau- 
loving types which apparently invaded the great 
Oligoeene belt of the 40th parallel from the north. 
This cleavage profoundly affected the whole mam- 
malian world of this region; not only the horses, 
rhinoceroses, tapirs, and even-toed animals like the 
progenitors of the deer, the cattle, and the camel fami- 
lies had to make their choice between forest regions 
and the plains, but the carnivorous enemies — ^wolves 
and foxes and the progenitors of the greater carnivores 
in the cat family — ^were compelled to go forest-ward 
or plains-ward. It is not at all probable that the 
Primates — ^lemurs, North and South American mon- 
keys and the hypothetic division of pro-man — ^were ex- 
empt from this compiling and fateful decision. Why 
was it postponed by the progressive progenitors of 
man when adopted by all the progressive elements in 
the remaining mammalian world? Why theoretically 
postpone this fateful decision on the part of our 
primate ancestors to Miocene or Pliocene time, as is 


still done by many conservative writers who continue 
to adhere to the abandoned conceptions of the period 
of Charles Darwin's speculation partly because of loy- 
alty to him and reverence for his classic contribution 
to anthropology? 

This concludes the seventh address which I have 
devoted to this absorbing subject. In the succeeding 
or eighth address I shall continue the attack and try to 
demonstrate that while the anatomical and embryo- 
logical evidence for the Unship of the apes to man is 
overwhelming, the same evidence, when closely an- 
alyzed and subjected to conditions of modem prin- 
ciples of phylogeny discovered since Darwin's time, 
compels us to replace the ape-man hypothesis by the 
new pro-Dawn Man theory. 

Henry Fairfield Osborn 


THE USE OF CHARTS IN THE 
NATURAL SCIENCES 

Old teachers of natural science subjects will remem- 
ber the time when charts were used extensively in 
classroom and laboratory instruction. That was be- 
fore the general introduction and universal use of 
the lantern, now the principal means of classroom 
demonstration. The lantern slide has almost com- 
pletely driven out the chart, and many university 
departments of zoology, anatomy, physiology, bac- 
teriology and botany have practically no charts at all, 
or whatever they have is antiquated material or home- 
made, crude and unattractive. 

A recent inspection of new German charts sug- 
gested the question whether we have not gone too 
far in our abandonmmit of the use of the chart and 
have deprived ourselves of a help, wHeh the lantern- 
slide can not and will not render. In Germany it 
was undoubtedly the reason of economy which 
prompted the continuous use of charts instead of 
slides. Under present circumstances no German uni- 
versity institute could afford to equip each classroom 
with a lantern or to have enough portable lanterns 
on hand to put one at the disposal of each lecturer or 
laboratory instructor. Of course there are some lan- 
terns in German universities, but they are few and 
far between. The same is true to a still higher de- 
gree of French educational institutions. Also, the 
high perfection in graphic arts in Germany and the 
comparatively low cost of publishing charts of a high 
artistic value have contributed in a large degree to the 
universal demand for charts in German classrooms. 

Sometimes the lantern-slide is superior to the 
chart. It allows a much greater variety of illustra- 
tions. It is handy to use and every biological labora- 
tory has the equipment to make lantern-slides from. 
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micro-photograplis, from field-pkotograplis, from 
book illustrations and drawings. The costs are com- 
paratively low, and it is easy to build up a collection 
of thousands of slides in the course of years. When 
the classroom is darkened and the lantern in opera- 
tion, it is easy to run through a series of sixty to 
seventy-five slides during a classroom period of one 
hour. But there is one great disadvantage connected 
with this form of instruction. It invites haste and 
superficiality and the attention of the student is 
purely voluntary and frequently very inadequate. 
He looks upon the lantern-slide demonstration as an 
entertainment which he may foUow or not. Since he 
can not take any notes in the dark classroom and can 
make no drawings from lantern-slides, he has no 
record and he knows that he can not be examined 
about the material shown in this way. He is also 
deprived of a chance to review these pictures at his 
convenience after class. Also the lantern-slide can 
never be used for laboratory purposes, since a con- 
tinuous comparison between object and picture is 
impossible. In spite of these drawbacks the lantern- 
slide will undoubtedly continue to hold its place as a 
means of convenient and rapid demonstration. 

Where the lantern-slide fails, the chart can take 
its place to greater advantage. If charts are used 
in a class, the student can make notes of the lecture 
and if he has enough time he can accompany these 
notes by drawings. If the charts are left in the room, 
the student may use them for additional notes, draw- 
ings and reviews after recitation. Charts can be 
exhibited in a laboratory and left there during the 
entire laboratory period and the student can con- 
stantly compare what he sees in the microscope or 
what he has on his dissecting table with the informa- 
tion supplied by the chart. Good charts will empha- 
size certain features of an object and omit details 
which make a photographic picture frequently less 
lucid. Also, the charts can picture objects of which 
photographs are hard or impossible to obtain and 
maybe the results of a teaching experience which is 
not available for many instructors. These are suffi- 
cient reasons to suggest a revision of our present 
abandonment of charts and to consider seriously 
whether departments of zoology, botany, physiology, 
anatomy, general biology, not to mention geography 
and geology, should not give very serious attention 
to charts, as means of rounding out their equipment 
for illustrative material. 

Of the many new charts which have recently been 
publi^ed, mostly in Germany, a few of the outstand- 
ing sets will be discussed in the following. 

In the field of general biology should be noted 
Haecker’s Wandtafeln zur allgemeinen Biologie. 


Among other subjects they illustrate MendePs law, 
the De Vries’ theory of mutation, also the protective 
coloring of insects and the influence of temperature 
on insect colors. Matzdorf’s Lebensbeziehungen und 
Gewohnheiten der Tiere shows the ejSfects of mimicry 
in animals and their different habitats. The life of 
protozoa is illustrated in Tauber’s Mikroskopische 
Wandtafeln. 

In zoology the front rank is still held by Leuckart 
and Nitsche’s Zoologische Wandtafeln. This large 
series has one hundred sixteen large-sized charts and 
covers the whole ground which may be taken up by 
any general zoology course dealing with invertebrates. 
These charts are masterpieces of accuracy and scien- 
tific detail and supply inexhaustible material for 
laboratory study. 

Among the other charts in general zoology two main 
groups may be observed, one in which the animals 
are pictured detached and without reference to bio- 
logical features, like habitats or ecologic relation to 
man, and the other where the animal is considered as 
part of its natural surroundings. The first group is 
represented by such collections as Jung, Koch and 
Quentel’s Neue Wandtafeln fiir den Unterrieht in der 
Naturgeschichte, Schroeder and Hull’s Biologische 
Wandtafeln zur Tierkunde, Pfurtscheller’s Zoolo- 
gische Wandtafeln, or Engleder’s Wandtafeln ftir den 
naturkundlichen Unterrieht (Tierkunde). There is 
another group as mentioned above which pictures the 
animals with their natural background. These charts 
are mostly of high artistic value, having been executed 
by painters of ability following the advice of scien- 
tists. Many of these charts are so beautiful that they 
could be used for decorative purposes and might find 
permanent places in museum rooms, classrooms and 
corridors. Here should be mentioned Tauber’s Zool- 
ogische Wandbilder, Schmeil’s Zoologische Wandtaf- 
eln, and Lehmann-Leutemann’s Zoologischer Atlas. 
For instruction in animal anatomy should be men- 
tioned Brass-Lehmann’s Zootomische Wandtafeln and 
Taiiber’s Zootomische Wandtafeln, 

A very attractive series of instruction in embryol- 
ogy and histology is represented by Smalian’s His- 
tologische embryologische Tafeln. 

Among various entomological charts may be men- 
tioned Schliiter’s Sehadlingstafeln der Deutschen Ge- 
sellschaft fiir Angewandte Entomologie. On fourteen 
charts the most important hamiful insects are given 
in relation to their human and plant hosts. Another 
interesting set describing entomological objects are 
Meinhold-Pascal’s Biologische Charakterbilder der 
Niederen Tiere. This set of seventeen charts deals 
with representative types without reference to harm- 
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fulness and shows them in their natural surroundings 
and activities. 

For bacteriology two sets of charts have been pub- 
lished by F. Lueksch. Series I shows the general 
forms, structure, sheaths and cilia of bacteria. Series 
n deals with pathogenic bacteria. 

The best set of charts ever produced on human 
anatomy are unquestionably the American Frohse 
Life-Size Anatomical Charts. These eight charts are 
the most valuable means of instruction in human 
anatomy and are Iniown to all medical men. A 
smaller set along the same lines is formed by 
Zschommler^s Buntfarbige Eontgenbilder, in which 
the human body is pictured as if seen transparent. 
In this way the bones and softer organs can be seen 
in their natural relation to each other. The set con- 
sists only of two charts and gives the front and rear 
view of the body. Other sets of charts dealing with 
human anatomy are Fiedler and Hoelemann’s Anat- 
omische Wandtafeln and K. G. Lutz’s Anatomische 
Wandtafeln. There is also a French series of charts, 
the Deyrolle, on human anatomy, but it does not com- 
pare in any way with the American or German pub- 
lications. 

It is especially the science of botany where the 
German charts excel, although a slight disadvantage 
is the difference in species which characterizes the 
North American and the German floras. This differ- 
ence is not large enough to form a serious handicap 
for the use of the foreign charts, since a great many 
species are common or internationally known. 

The most important series in general botany are L. 
Kny’s Botanische Wandtafeln. The former is a set 
of 120 charts and represents an extensive botany 
course in itself. Its complete study would take at 
least a year for any begin n i n g class in botany, but 
many of these charts could also be used in various 
advanced courses dealing with anatomy or morphol- 
ogy of plants. The manual which is published with 
these charts covers 563 octavo pages of German text. 
Other large sets iHustrating botany are Balslev- 
Warming’s Botanische Wandtafeln and Engleder’s 
Wandtafeln fur den naturkundlichen TJnterricht, 
Pflanzenkunde. The two last-mentioned sets do not 
deal with general botany but are more or less useful 
for courses in local floras and in plant taxonomy. A 
very beautiful set of charts illustrating the principal 
tree types are Hartinger’s Wandtafeln; Baume. The 
set pictures on twenty-flve charts the most important 
tree iypes of the temperate zones. The execution 
of the charts is so beautiful that every one of them 
could be used for exhibition. They give the local 
background and natural setting of the trees. 


The modem botanical subject of plant ecology is 
well represented in Potonie-Gotham’s Yegetationsbil- 
der der Jetzt- und Vorzeit. Six of these charts deal 
with the different ecologie types of modem vegetation 
as climax forest, swamp vegetation, mural flora, 
alpine flora, prairie vegetation and high moor flora. 
Two other charts are reconstructions of ancient floras 
and are unique in their way, being devised by men 
who were thoroughly familiar with plant paleontology 
and executed by prominent artists. One of these 
two charts represents a late Paleozoic swamp forest 
from the coal age while the other chart pictures a 
Mesozoic forest probably from the Jurassic period. 
The Potonie-Gotham charts are 50x38 inches and 
their size makes them highly acceptable for decora- 
tive purposes in classrooms and museums. A number 
of sets are devoted exclusively to the subject of plant 
anatomy. Among these is most complete the collec- 
tion of Frank and Tschirch’s Wandtafeln fiir den 
Unterricht in der Pflanzenphysiologie. This set pays 
special attention to plant anatomy from the viewpoint 
of physiology. A much smaUer series containing 
only eight charts brings out some of the most impor- 
tant data of plant anatomy as different types of cells 
and tissues. 

There are two well-known sets dealing with the 
subject of plant pathology, one in French and one in 
German. The first one is Fron’s Maladies des Plantes 
Cultivees et leur Traitement. It contains only a lim- 
ited number of charts dealing with important diseases 
of agricultural plants. A much more complete treat- 
ment of the same subject is found in Appel-Riehm’s 
Atlas der Krankheiten der Landwirtschaf tlichen Kul- 
turpflanzen. This collection of rather small charts 
(11% X 17%) commends itself not only for classroom 
purposes but also as a laboratory text-book and field 
guide. The illustrations are excellent and picture the 
different diseases of cereals, vegetables, fruit and seed 
plants. 

There are several sets of charts dealing with foreign 
useful plants, mostly tropical. Since the charts are 
published in Germany, the American cotton and 
tobacco figure amongst the foreign plants. One 
series of charts along these lines is Zippel’s Aus- 
landische Kulturpflanzen. There are sisty-seven 
charts divided into three series in the set, and the 
plants are shown on black background with analytic 
drawings of various organs as insets. Another series 
on the same subject is Goehring-Schmidt’s Die wicht- 
igsten auslandischen Kulturpflanzen. The charts of 
this series show the plants in their natural setting and 
with their human relations and therefore are also 
valuable for geographic instruction. The coloring 
and design axe very beautiful. Apparently the 
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Goehring-Schmidt charts have been drawn from first- 
hand information because all details with regard to 
plantations, to natives and to the preparation of 
plant products are true to nature and not made from 
imagination. The entire series is one of the most 
attractive sets of charts that has ever been produced. 

Eeeently a number of geological and paleontolog- 
ical charts have come to the writer’s attention. Very 
useful for the teaching of historical geology are Lind- 
ner’s Wandtafel zur Erdgeschichte. The chart sum- 
marizes the principal facts of earth history and can 
be used not only for an introductory lecture but would 
also be valuable for permanent use during such 
courses in zoology and botany where constant refer- 
ence to geologic epochs must be made. It is a chart 
which the students should carefully study provided 
that they know enough German to understand a lim- 
ited number of geologic terms. The chart is divided 
in columns which deal with the different epochs and 
their subdivisions, with the distribution of sedimen- 
tary and igneous rocks in geologic time, with the 
history of structural changes, climates and organic 
developments, and with the varyiag distributions of 
land and water during the earth’s history. 

An attractive set of charts on paleontology is 
Eraas’ Die Entwieklung der Erde und ihrer Be- 
wohner, in seven colored charts, representing the most 
important epochs in the history of the earth. Each 
chart contains in its upper part a reconstruction of 
the principal animal and plant types arranged in an 
ideal landscape picture, with a legend in the left-hand 
upper comer, while the lower half of the chart shows 
the geologic profile of the rock formation on the right 
side, and a plate with index fossils of the respective 
period on the left side. The ideal landscape repre- 
sents merely life at a given moment during the forma- 
tion in question, but the profile generalizes the geo- 
logic sections through all important horizons of the 
entire period. Therefore the profiles of the different 
charts, taken together, give a continuous sequence of 
the geologic deposits through the earth’s crust. It is 
obvious that this series would prove not only useful 
in introductory courses in the earth’s history but 
would be very profitable for a short series of his- 
torical lectures connected with courses in evolution. 

Physiography is a subject which leads from geology 
into geography. It is well represented in a series 
of charts by Fraas, Die Naturerseheinungen der Erde. 
The chari^ deal with the phenomena and the effects 
, of volcanic action, the mechanical forces of water and 
air, the role which ice is playing to-day on the sur- 
face of the earth and with such physiographic chan- 
acter types as the prairie, the coral reef, and the 
desert. 


There are numerous charts devoted to the teaching 
of geography, especially human ecology. Let us 
select as a representative series for this discussion 
Wiinsche’s Land und Leben, In forty beautifully 
executed pictures, scenes from cities, harboi's, rivers, 
primitive forests, jungles, prairies, all over the world 
are shown, with groups of people in their peculiar 
activities. There is an immense geographic informa- 
tion accumulated in these pictures which seem to have 
all been prepared by artists on the basis of first hand 
knowledge. They all look so real and are in no way 
a product of imagination or second-hand information. 

With the exception of one set which is American, 
and two sets which are French, the charts mentioned 
in this article are all ‘^made in Germany.” They are 
well executed in colors, in high type of German 
graphic workmanship. Each set is accompanied by 
a -manual written in Germany and only in very few 
instances this manual contains an English and Frencb 
translation. The fact that the manual is written ia 
a foreign language is unquestionably a disadvantage, 
but it also reminds the American scientist that he can 
get only the full benefit of the world’s treasure of 
information if he is able to read German with suffi- 
cient fluency. There seems to be no escape from this ^ 
fact in spite of the idea which sprang up during the 
Great War that the German language can be counted 
out of the necessary equipment of a scientist. At , 
least it won’t be true as long as the Germans continue 
to publish information of general usefulness. 

A. C. mi . 

IjNIVERSirV OF Chioaqo 

SCIENTIFIC EVENTS 

AN INTERNATIONAL COMMITTEE FOR 
RESEARCH ON INFANTILE PARALYSIS 

An international committee for the study of infan- 
tile paralysis has recently been formed under the 
chairmanship of Dr, W. H. Park, director of the bu- 
reau of laboratories of the New York City Health 
Department. Arrangements have been made for a 
concerted three-year attack on the difficult problems 
of prevention and therapy presented by this formi- 
dable and crippling disease. To enable research to be 
conducted at a number of centers in the United States 
and in Europe, a sum of $250,000 has been contributed 
by Mr. Jeremiah Milbank, a New York financier, who 
takes an active personal interest in hospitals and char- 
ities. The following centers have been chosen for the 
proposed researches: Bureau of Laboratories, New 
York City Health Department; the pathological lab-i 
oratories of Columbia, Harvard and Chicago Univer- 
sities; the Pasteur Institute, Brussels, and the Liste 
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Institute, London. These various institutes are repre- 
sented on the international committee by their respec- 
tive heads. The personnel of the committee is as fol- 
lows: Chairman, Dr. W. H. Park; vice^-chairman, Dr. 
Joseph A. Blake, of Tarrytown, N, Y.; Drs. E. 0. 
Jordan and Ludvig Hektoen, of the University of 
Chicago; Drs, F. P. Gay and Frederick Tilney, of the 
College of Physicians and Surgeons, Columbia Uni- 
versity; Drs. Milton J. Rosenau and Hans Zinsser, of 
Harvard University; Dr. Lee K. Frankel, of the Met- 
ropolitan Life Insurance Company; Sir Charles J. 
Martin, of the Lister Institute, London, and Dr. Jules 
Bordet, of the Pasteur Institute, Brussels. Mr. Sam- 
uel M. Greer and Dr. Josephine K Neal will act, re- 
spectively, as treasurer and secretary, and the com- 
mittee's headquarters will be Dr. Park's office at the 
Bureau of Laboratories, East 16th Street, New York, 
N. Y. Directors of research at each selected center 
will be free to initiate such investigations as seem to 
them desirable and within the compass of their re- 
spective institutions. The results of such researches 
will, however, be studied and coordinated by the inter- 
national committee, and will thus constitute a joint 
piece of work. At the Lister Institute special arrange- 
ments are being made for research on poliomyelitis 
under the direction of Professor J. C. G. Ledingham. 

DEDICATION OF THE SANTA CATALINA 
NATURAL AREA 

On May 12, 1928, the Santa Catalina Natural Area, 
near Summerhaven in the Santa Catalina Mountains 
of southern Arizona, was dedicated by the Tucson 
Natural History Society and representatives of the 
United States Department of Agriculture. 

The area lies at an elevation range of from 4,800 to 
9,150 feet and includes 4,464 acres. It embraces the 
summit of Mount Lemmon, Marshall Gulch (where the 
Desert Laboratory of the Carnegie Institution of 
Washington has several experimental plots), the Wil- 
derness of Rocks and a considerable part of the head- 
waters of Lemmon Creek. It contains samples of 
nearly all the eeologie communities represented in the 
higher parts of the mountains. 

The dedication is the result of a movement initiated 
several years ago by the Tucson Natural History So- 
ciety, After a period of investigation by the society’s 
committee on preservation of natural areas and by 
officials of the Forest Service, the matter was taken up 
with the forester and the Secretary of Agriculture in 
Washington. On March 3, 1927, favorable decision 
was made by the secretary. 

Administration and management of the area is to 
be by the Forest Service. Regulations applying to 
the tract have been worked up jointly by the society 
and the service. 


The dedicatory program was opened by Dr. Chas. 
T. Vorhies, of the University of Arizona. Assistant 
District Forester John D. Jones, of Albuquerque, 
New Mexico, explained the Forest Service policy, 
adopted by the forester on December 30, 1926, pro- 
viding for five categories of tracts: (1) Wilderness 
areas, more than 500,000 acres; (2) semi-wildemess 
areas, 25,000 to 250,000 or 300,000 acres; (3) natural 
areas, 320 to 4,000 or 6,000 acres; (4) scenic areas, 
of varying size; (5) scenic strips, along selected high- 
ways. These areas are planned to care for different 
phases of the scientific and recreational needs of the 
people. 

Other speakers on the program included G. A. 
Pearson, director of the Southwestern Forest Experi- 
ment Station, Flagstaff, Arizona, and Dr. Walter P. 
Taylor, of the U. S. Biological Survey. 

The dedicatory program was concluded by the ex- 
hibition, in the lobby of La Mariposa Hotel, Summer- 
haven, of five reels of motion pictures, through the 
courtesy of the Forest Service and Mr. J. D. Jones. 
These were “Forest and Waters," “Horses and Men" 
and “Trees of Righteousness." 

The committee in charge of the dedication was A. A. 
Nichol, , secretary of the Tucson Natural History So- 
ciety, chairman; Chas. T. Vorhies, of the University 
of Arizona, and Fred Winn, supervisor, Coronado 
National Forest. 

RESEARCHES AND PUBLICATIONS OF THE 

PRINCETON UNIVERSITY EXPEDITIONS 
TO PATAGONIA— ■ 1896-1899 

At the recent meeting of the American Philosophi- 
cal Society, Professor William Berryman Scott re- 
ported on the imminent completion of a very great 
scientific undertaking begun in 1896. The publica- 
tion of reports of Professor Scott's work in Patagonia 
between the years 1896 and 1899 was originally ren- 
dered possible through the interest and generous dona- 
tions of the late J. Pierpont Morgan, supplemented 
by gifts from the Carnegie Institution and Princeton 
University, In recognition of the high scientific value 
of this work, Professor Scott has been awarded the 
Wollaston medal by the Geological Society of Lon- 
don. Professor Scott's informal statement of the 
progress of work is as follows (JET. F, 0.) : 

Like everything else in connection with the Pnnceton 
Patagonian expeditions, the plan of the series of reports 
was due to Mr. J. B. Hatcher, the leader of the explora- 
tions. So great were the collections in all departments 
of natural history, that he felt it would be a great mis- 
fortune to have the results scattered through many pub- 
lications — ^journals and transactions and proceedings of 
learned societies; and he therefore proposed to me that 
I should end^vor to finance the independent publication 
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of tlese remarkable results. The late Mr. J. Pierpout 
Morgan gave me $24,000 for the work; and, so far as 
could be foreseen at that time (1900), this sum should 
have been sufSLcient, as the plan called for only eight 
quarto volumes. Unfortunately, however, every contribu- 
tor far exceeded his estimates as to the amount of text 
and the number of plates which he would require^ and 
the nominal eight volumes have expanded to fourteen. 
The additional sums necessary for the publication have 
been obtained partly from the Carnegie Institution of 
Washington ($1,500) and Princeton University ($6,000), 
and from sales of the work to subscribers, 

Tolume I contains the narrative of the expeditions 
and the geography of Patagonia by Mr. J. B. Hatcher, 
whose untimely death prevented his taking any further 
part in preparing the Eeports. 

Tolume II (Ornithology) was mostly written by the 
late Messrs. W, E. D. Scott, of Princeton, and E. B. 
Sharp, of the British Museum, both of whom died in 
1910, leaving that volume unfinished. Their remaining 
ihanuseript was taken by Dr. Witmer Stone, of the Phila- 
delphia Academy of Katural Sciences, and the final part 
was entirely written by him. 

Tolume III (Zoology) is due to a number of hands. 
The late Dr. J. A. Allen, of the American Museum of 
Natural History in New York, wrote the chapters on the 
Mammals; Dr. L. Stejneger, of the U. S. National Mu- 
seum, prepared those on the Eeptiles and Amphibia; the 
late Dean Eigenmann, of the University of Indiana, 
wrote the report on Pishes ; the late Dr. A. E. Ortmann, 
formerly of Princeton and then of the Carnegie Museum 
in Pittsburgh, reported on the Crustacea; Professor Cal- 
vert, of the University of Pennsylvania, wrote that part 
on the Leeches, and Professor Moore, of the same institu- 
tion, was also a contributor. 

Tolumes IT to TII, inclusive, were devoted to paleon- 
tology. Tolume IT contains the reports of Dr. T. W. 
Stanton, of the U. S. National Museum, on the Cretaceous 
Invertebrates, by Dr. Ortmann on the Tertiary Inverte- 
brates, and finally the report by Dr. W. J, Sinclair, of 
Princeton, on the Marsupials of the Santa Cruz forma- 
tion. Tolume T was entirely written by myself, and 
contains the descriptions of the Edentata and Griires 
(Eodentia) of the Santa Cruz. Tolume TI has Dr. Sin- 
clair's chapters on the Santa Cruz Typotheria, and mine 
on the Toxodontia and Entelonychia. The remaining 
part of this volume, my report on the Astrapotheria and 
the monkeys in the Santa Cruz, is now in the printer’s 
hands, and will, I trust, appear in a few weeks. Tolume 
YU contains my chapters on the Litopterna. Dr. M. S. 
Parr, of Princeton, is preparing the report on the fossil 
birds of Patagonia, and that will go to the printer as 
soon as the Astrapotheria are completed. And, finally, is 
a brief summing up of the Santa Cruz fauna and the 
Patagonian geology^by myseif. This will contain nine 
plates in heliotyp% reprodnetion of Mr. Charles Knight’s 
restorations of Santa Cruz mammals, plates which are 
now being made in Boston by the firm of E. 0. Cockayne. 
I am particularly glad to publish these restorations, be- 
cause of the great interest which Mr» Morgan took in 


them. One of the first things he said, on agreeing to 
furnish the funds, was that we should immediately turn 
to Knight for a series of restorations. 

Tolume Till, and a supplementary volume, are de- 
voted to botany. The great bulk of this Flora Patagonica 
was prepared by the late Professor George Macloskie, of 
Princeton, with the most valuable criticism and assistance 
of the eminent Swedish botanist. Per Dusen, who also 
wrote the chapters on the Patagonian mosses. The re- 
port on the Hepatieae was written by Professor Evans, 
of Yale University. 

I can already give a very close approximation to the 
number of pages of text and of plates which the finished 
work will contain, as all the plates are either finished, 
or in the hands of the engravers. The great majority of 
the plates are lithographs, which were made by the firm 
of Werner and Winter, of Frankfurt, in Germany; but 
some photographic processes were made in this country, 
partly in New York, and partly in Boston. The water 
color drawings for the modern birds were done by Mr. 
Keulemans, who was so long associated with Dr. Sharp 
in the work of the British Museum. The botanical plates 
were mostly prepared in London, as Dr. Macloskie, 
through his connections there, was able to exercise a 
closer supervision than he could have done in Frank- 
furt. The total number of pages of text is approxi- 
mately 4,880, of a preliminary text cvii, and of plates 
421, of which latter 37 are colored. Much of the value 
of the work is derived from its admirable plates and for 
these the original drawings were principally made by the 
late M. von Itenson and Bruce Horsfall. The work of 
Messrs. Knight and Keulemans has already been men- 
tioned. 

In this country there are about 100 subscribers, and in 
addition there are a number of free and exchange copies. 
I have, as yet, had no report from the European pub- 
lishers at Stuttgart. 

The long delay in the completion of the work has 
been due partly to the war, and partly to the period of 
extravagant prices which followed. This infiation af- 
fected especially everything connected with the making 
of books, having more than doubled the cost per unit of 
the parts which remained to be issued after the war. 
The end is now in sight; and I can not but esteem myself 
fortunate in having been able to see the great work thus 
far on its way. 

REORGANIZATION OF THE DEPARTMENT 

OF ZOOLOGY AT COLUMBIA UNIVERSITY 
Columbia Univeesitt has announced plans to de- 
velop the department of zoology. These include the 
appointment of Dr. Leslie Clarence Dunn, of the Agri- 
cultural Experiment Station at Storrs, Conn., and 
James Gray, of the University of Cambridge, En- 
gland, to carry on the experimental work in genetics. 
This program of expansion also embraces broadening 
of research, creation of a new professorship and a 
new lectureship, reorganization of courses, enlarge- 
ment of equipment and, ultimately, the construction 
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of laboratories for the biological sciences rivaling 
those recently provided for physics and chemistry. 

Dr. Edmund B. Wilson, Da Costa professor of zool- 
ogy and executive officer of the department, who has 
been at Columbia for thirty-seven years, will retire 
from active service on July 1 with the rank of pro- 
fessor emeritus in residence. With President Henry 
Fairfield Osborn, of the American Museum of Natural 
History, he organized the department of zoology at 
Columbia in 1891. Professor Wilson will continue to 
conduct research at the university, and will be avail- 
able for consultation and advice by advanced stu- 
dents. He will not, however, offer any stated instruc- 
tion leading to a degree. As previously announced. 
Professor T. H. Morgan will leave the university in 
July for the California Institute of Technology, at 
Pasadena, Calif., where he will be the head of the 
division of biological sciences. 

Dr. Gary N. Calkins, who holds the professorship 
of protozoology, will succeed Dr. Wilson as executive 
head of the department. 

Dr. Dunn, who will occupy the new professorship 
of zoology, was born in Buffalo, N. Y., in 1893, and 
was graduated from Dartmouth College in 1915. He 
pursued advanced studies at Harvard University, tak- 
ing the degree of doctor of science in 1920. For four 
years he was assistant in zoology at Harvard. 

Mr. Gray, the new lecturer in zoology, is now lec- 
turer in zoology at Eling's College, Cambridge. He 
is well known in the younger British group in zool- 
ogy. He is thirty-eight years of age and was trained 
at Cambridge, where he received the degree of A.B. 
in 1912 and A.M. in 1916. Mr. Gray will lecture on 
experimental zoology and embryology. His researches 
have been in the field of experimental embryology and 
cytology, including researches on artificial partheno- 
genesis, cell division and the development of the lower 
animals. 


SCIENTIFIC NOTES AND NEWS 

Both branches of Congress have adopted a resolu- 
tion providing for the striking of a gold medal com- 
memorative of the achievements of Thomas A. Edison 
and the presentation of the medal to Mr. Edison by 
congress. Duplicate medals in bronze are to be made 
and sold at cost. 

Gold medals will soon be presented, under authority 
of an act of Congress just approved by President 
Coolidge, to Lincoln Ellsworth, Umberto Nobile and 
Eoald Amundsen in recognition of their joint trans- 
polar flight in the dirigible Norge, 

Captain Wilkins, who with lieutenant Eielson 
recently flew from Alaska to Spitzbergen, was 


awarded the Carl Ritter medal by the centenary ses- 
sion of the Geographical Society on May 24. 

The Imperial Order of the Second Class of the 
Rising Sun has been conferred by the Emperor of 
Japan upon Dr, Hideyo Noguchi, the discoverer of 
the yellow fever germ, who died May 21 while con- 
ducting investigations for the Rockefeller. Institute on 
the Gold Coast of Africa. 

In recognition of his work in the study of nephritis,. 
Dr. Thomas Addis, of the Stanford Medical School,, 
has been awarded the Gibbs memorial prize of $1,000. 
He will devote it to the Wellington Gregg fund of the 
school, through which research work in this disease is 
being financed. 

Dr. David Riesmaj!?’, professor of clinical medicine 
at the University of Pennsylvania School of Medicine, 
was recently made a Knight of the Order of the 
Crown of Italy. 

Frederick E. Brasch, of the Library of Congress 
(Smithsonian division), has been awarded a grant for 
research from the American Council of Learned So- 
cieties to complete his studies upon the history of 
astronomy during the Colonial period in the United 
States. 

The research prize awarded by the Scientific Club 
of Winnipeg for the best research work done in the 
University of Manitoba during a period of three years 
by a recent graduate has been divided between 
Leonard B. Clark and Charles F. Goodeve, whose 
work was carried on in the departments of zoology 
and chemistry, respectively. 

Dr. W. Reed Blair, director of the New York 
Zoological Park, has had conferred upon him on May 
28 by McGill University the honorary degree of doctor 
of laws. 

Dr. Abraham Flexner has resigned as diceetor of 
Studies and Medical Education of the General Educa- 
tion Board, 

Professor Arthur E. Seaman, head of the depart- 
ment of geology in the Michigan College of Mining 
and Technology, is retiring after forty years of ser- 
vice. Dr. C. O. Swanson, of the Michigan Geological 
Survey, will succeed Professor Seaman. 

Dr. T. T. Quibke, chairman of the department of 
geology at the University of Illinois, has been relieved 
of his administrative duties and will continue his work 
at the University of Illinois as professor of geology. 
During the summer he will continue his field re- 
searches which he has been carrying on for several 
years in the Precambrian complex north of Lake 
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Huron. Professor W. S. Bayley has been made head 
of the department at the university. 

De. Lynn Thoendike, professor of history at Co- 
lumbia University, was elected president of the His- 
tory of Science Society by the council, to fill the nnex- 
pired term of Dr. Edgar Fahs Smith, who died on 
May 3. 

Pboeessob H. B, Dwight, of the Massachusetts In- 
stitute of Technology, was elected chairman of the 
Boston section of the American Institute of Electrical 
Engineers at the annual meeting. 

Dk. W. H. Eccles, P.R.S., has been elected presi- 
dent of the British Physical Society. 

Clark C. Heritage, of the Paper Board Corpora- 
tion, has been appointed to the position of senior 
chemical engineer in charge of the section of pulp and 
paper of the Forest Products Laboratory at Madison, 
Wisconsin, succeeding John D. Rue, who recently re- 
signed. 

Dr. J. a. LbClerc, grain specialist in the foodstuffs 
division of the U. S. Department of Commerce, has 
accepted appointment in the food research division of 
the chemical and technological research unit of the 
Bureau of Chemistry and Soils. 

H. S. Bean, chief of the gas measuring instrument 
section of the Bureau of Standards, will take charge 
of the cooperative investigation in Buffalo, of the Bu- 
reau of Standards, the Bureau of Mines and the Nat- 
ural Gas Department of the American Gas Associa- 
tion, on methods for measuring large volumes of gas. 

Dr. Claude Fuller, formerly chief entomologist of 
the Union of South Africa, has left Pretoria for 
Lourenco Marques, where he wHi assume the duties of 
chief entomologist to the government of Mozambique. 

Under direction of Dr. Johannes Schmidt, of 
Copenhagen, a scientific expedition, chiefly financed 
by the Carisberg fund, is leaving Denmark at the 
be^nning of June on a journey around the world. 
The object of the expedition is to carry out oceano- 
graphic and zoological investigations, more especially 
regarding the species of eel in the Pacific and it is 
expected to take two years. 

Dr. Elias Melin, soil botanist of the Swedish Col- 
lege of Forestry, Stockholm, has spent the last year 
visiting and studying at various agricultural experi- 
ment stations in the United States. 

Dr. J. C. Th. Urhof, head of the department of 
botany at Rollins College, will be connected during the 
co^g summer with the Tropical Plant Research 
Foundation in Washington, D. C., to prepare reports 
on sugar cane growing and sugar technique of the 
Dutch East Indies. 


Proeessob Kirtlet F. Mather, head of the depart- 
ment of geology at Harvard University, will lead a 
party of geological students into the Swiss Alps this 
summer. On reaching Switzerland the group will 
combine with a party headed by Dr. L. W. Collet, pro- 
fessor of geology in the University of Geneva. 

Samuel J. Record, professor of forest products in 
the school of forestry of Yale University, sailed for 
Europe on June 2 to enlist the cooperation of scien- 
tists there in a comprehensive investigation of the 
forest resources of the tropics, and particularly of 
western Africa. The trip is sponsored by Mr. Harvey 
Firestone, president of the Firestone Rubber Com- 
pany, Akron, Ohio. 

Dr. a. S. Hitchcock, custodian of grasses in the 
U. S. National Museum, will leave for Newfoundland 
about July 1 to collect grasses. 

Dr. W. F. Book, chairman of the department of 
psychology and philosophy in Indiana University, re- 
turns on June 10 from a tour around the world. He 
will resume his work at Indiana in September. Dr. 
Geo. S. Snoddy was acting chairman of the depart- 
ment in Dr. Book's absence. 

James L. Peters, research associate in ornithology 
in the Museum of Comparative Zoology at Harvard 
University, and Edward Bangs recently returned 
from a collecting trip in Centi^al America. In all, 
some six hundred birds were added to the collection 
in the museum. 

Dr. William S, Thayer, of the Johns Hopkins 
University, president-elect of the American Medical 
Association was a delegate to the Harvey Tercente- 
nary celebration in London in May. 

Dr. R. j. Tillyard, commonwealth entomologist of 
Australia, and Mr. J. W. Evans, one of his assistants, 
visited the Kansas State Agricultural College on May 
19 to 22. On May 20, a special field meeting of the 
Kansas Entomological Society occurred at the fossil 
beds at Elmo, Kansas. On May 21, Dr. Tillyard ad- 
dressed the zoological and entomological seminar on 
the subject of ^^The Relation of the Study of Fossil 
Insects upon Insect Evolution." 

Professor C. U. Aeiens Kappbrs, director of the 
Central Institute of Brain Research, Amsterdam, is 
giving a series of six lectures in the neurological de- 
partment of Columbia University at the new medical 
center from June 4 to 9 at 4 : 00 P. M. 

Dr. F. d'Herelle, of Alexandria, Egypt, who is to 
give the Lane lectures at Stanford University during 
the week beginning October 2!2, will address a joint 
meeting of the Chicago Society of Internal Medicine 
and the Institute of Medicine of Chicago in October. 
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Db. George Barger^ professor of medical chemistry 
at the University of Edinburgh, now lecturing at Cor- 
nell University, addressed a meeting of the IsTew York 
section of the American Chemical Society, the Amer- 
ican Electrochemical Society, the Society of Chemical 
Industry and the Societe de Chimie Industrielle on 
June 1, when he spoke on “Thyroxine and the Thyroid 
Gland*'' 

Br. Raymond Pearl, director of the institute for 
biological research of the Johns Hopkins University, 
lectured at Cornell University on May 9, on the 
Schiff Foundation, on “Experiments on Longevity," 
and on May 10 and 11 he delivered the eleventh series 
of Harrington lectures at the University of Buffalo 
Medical School, the subjects being, “Alcohol and Life 
Duration" and “Cancer from the Viewpoint of the 
Human Biologist." 

Dr. Donald C. Barton, of Houston, Tex., consult- 
ing geologist and geophysicist, recently gave a series 
of lectures on certain phases of oil geology and geo- 
physics at the University of Chicago, at the Massachu- 
setts Institute of Technology and at Harvard Univer- 
sity. 

The Hermann M. Biggs Memorial Fund has given 
more than $55,000 to Hew York University to estab- 
lish a professorship in preventive medicine in Dr. 
Bias's name in the medical college. 

The Louis Agassiz Fuertes memorial room in 
Ithaca was opened May 28 to the public. The room 
contains a collection of memorabilia of Dr. Fuertes, 
including three thousand five hundred birds which he 
used for his working models in his illustrations and 
paintings. 

The display of works, illustrations and other data, 
marking the tercentenary of Harvey's discovery of 
the circulation, is now open to visitors at the New 
York Academy of Medicine. The collection of loan 
specimens occupies eleven cases in the main reading 
haU. 

At the thirty-seventh annual general meeting of the 
British Institution of Mining and Metallurgy in 
London, Mr. Peter Larkin, High Commissioner for 
Canada, presented to the institution a portrait of 
the late Dr. Willet G. Miller, provincial geologist of 
Ontario. The portrait, which is a replica of the 
original now hanging in the Ontario Legislative 
Buildings, is the gift of Canadian friends and ad- 
mirers of the late Dr, Miller. 

William H. Nichols, Jr., vice-president of the 
Allied Chemical and Dye Corporation, known for his 
work on the metallurgy of copper, died on May 28, 
aged seventy-six years. 


Dr. W. M. L. Coplin, emeritus professor of pathol- 
ogy and bacteriology in the Jefferson Medical College, 
died on May 29, aged sixty-three years. 

Press dispatches announce the death from yellow 
fever of Dr, William Alexander Young, director of 
medical research at Accra, on the African Gold Coast. 
Dr. Young was working with the late Dr. Hideyo 
Noguchi on yellow fever. 

Dr. John Horn, the well-known geologist of Scot- 
land, has died at the age of eighty years. 

Dr. H. F. Gad0(w, Strickland curator and reader in 
morphology of vertebrates in the University of Cam- 
bridge since 1884, died on May 16, at the age of 
seventy-three years. 

Dr. Arthur Herbert Leahy, emeritus professor of 
mathematics at the University of Sheffield, died on 
May 16, aged seventy years. 

Dr. Emil Pbomme, professor of chemistry at the 
University of Vienna, died on May 29, at the age of 
sisty-three years. 

The thirteenth International Physiological Congress 
will be held from August 19 to 23, 1929, at the Har- 
vard Medical School, Boston. This congress meets for 
the first time in the United States, and is to be under 
the auspices of the Federation of American Societies 
for Experimental Biology. 

Forty-five geologists from Iowa, Nebraska, Mis- 
souri, Kansas, Arkansas, Oklahoma and Texas met in 
conference at the offices of the Oklahoma Geological 
Survey at Norman on May 19 for a discussion of the 
problem of the Pennsylvanian of the western interior 
region. Dr. Raymond C. Moore was elected chairman 
of the conference. After much profitable discussion, 
it was decided that a general committee be appointed 
to outline methods for the solution of the Pennsyl- 
vanian problem. It was voted to work in conjunction 
with the American Association of Economic Paleon- 
tologists and Mineralogists. 

T,TCAT>Tgp.R in the field of oil engine power, manufac- 
turing, operation and research will convene at the 
Pennsylvania State College on June 14, 15 and 16 for 
the first national meeting of the oil and gas power 
division of the American Society of Mechanical Engi- 
neers and the second annual oil power conference ar- 
ranged by the Pennsylvania State Collie. Develop- 
ments in the Diesel engine in all parts of the world 
will feature the discussions. Among the speakers who 
will discuss technical phases of the industry are 
Charles M. Schwab, former president of the society, 
and George Heath, of the Carets corporation of Lon- 
don, England. The Atlantic division of the American 
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Relay League will Iiold its third animal convention on 
the same dates. 

Jeee public lectures will be given at the New York 
Botanical Garden on Saturdays during June and July 
at 4: 00 P. M. as follows: June 2, '^Japanese and Si- 
berian Irises/^ Dr. George M. Reed; June 9, “A Nat- 
uralist in India, Kashmir and Burma,” Mrs. Bamum 
Brown; June 16, ^'Life Zones of the Rocky Moun- 
tains,” Dr. P. A. Rydberg; June 23, ^^Roses,” Mr. P. 
L. Atkins; June 30, “Botanical Rambles in Panama,” 
Dr. Marshall A. Howe; July 7, “The Story of the 
Redwoods,” Dr. Arthur Hollick; July 14, “Wild Flow- 
ers,” Mrs. N. L. Britton; July 21, “Selecting a Na- 
tional Flower,” Dr. Edgar T. Wherry; July 28, 
“Fungous Diseases of Plants,” Dr. B. 0. Dodge. 

The TJ. S. Civil Service Commission announces an 
open competitive examination for assistant chemical 
engineer, applications for which must be on file not 
later than July 6. The examination is to fill vacan- 
cies in the federal classified service, for duty in Wash- 
ington, D. C., or in the field, at an entrance salary of 
$2,400 a year. 

Aistkouncement is made by Dean Franklin Moon, 
of the New York State College of Forestry, Syracuse 
University, that twenty-eight members of this year's 
senior class received instruction at the Pack demon- 
stration forest from April 28 to June 2, situated near 
Lake George in the heart of the finest pine region of 
the state. This forest was given to the college about two 
years ago by the Charles Lathrop Pack Forestry Trust 
for the purpose of serving as a demonstration forest 
and research area combined. Being located on the main 
highway from Albany to Montreal the roadside dem- 
onstrations in field reforestation and underplanting, 
thinnings to accelerate growth, pruning of young 
pines to improve the quality of the timber, can be 
observed by the thousands of tourists who pass this 
forest each year. In addition to the regular stafi of 
instructors, foresters from Denmark and Switzerland 
conducted research and assisted in instruction during 
the period. 

Db. George Grant MacCuedt announces the com- 
pletion of plans for the eighth summer session of the 
Amencan School of Prehistoric Research, of which 
he is director. The term will open in London on July 
2 and will close on the continent the middle of 
September. Among the special invitations received 
by the director is one from Professors Deperet and 
Mayet, of the University of Lyon, which will give the 
students of the school an opportunity to take part in 
the excavations at the celebrated station of Solutre. 
Beginning in October, representatives of the school 
will cooperate with representatives from Oxford Uni- 


versity on a joint exploring expedition in Irak. Dr. 
and Mrs. MacCurdy will sail for London on June 15 
on the Tuscania, 

Eajrly human remains will be sought in Southwest 
Africa by the Cameron-Cadle Kalahari Desert expe- 
dition, which sailed from New York on June 1. Eth- 
nological, geological, medical and photographic ex- 
perts make up the expedition, which has booked 
passage from Southampton to Cape Town on the 
steamer Kenilworth Castle^ sailing on June 15. The 
expedition's financial backer is Will J. Cameron, of 
Cameron's Surgical Specialty Company, of Chicago. 
Mr. Cameron will undertake to find a specimen of 
the web-footed lizard to bring back for the Field 
Museum of Chicago, also other specimens which that 
museum wishes to add to its collections. Dr. C. 
Ernest Cadle will represent the Colorado Museum of 
Natural History. Another member of the expedition 
is Professor R. L, Mannen, of San Antonio, who will 
represent the University of Texas and the Willie Mu- 
seum of San Antonio. Fred Parrish and Hank 
Hoder, of Colorado Springs, will make motion and 
still pictures for the expedition. 

The Russian Academy of Sciences, jointly with 
German scientific institutions, is organizing a scien- 
tific expedition to the Pamir for the exploration of the 
Altai mountain range. Part will be taken in the ex- 
pedition by Professor Stchcrbakov, Professor Be- 
layev, Professor Korzhinevsky, of Tashkent Univer- 
sity; Professor Sicker, of the Geological Institute of 
Berlin; the German geologist Ritmer, and others. 

A SUM of $25,000 has been placed at the disposal of 
the Royal Society of Canada as a nucleus for an en- 
dowment fund by the Carnegie Corporation of New 
York, according to an announcement by Sir Robert 
Falconer, president of Toronto University. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Gifts to Columbia University amounting to $241,- 
159 have been announced by President Butler. F. W. 
Vanderbilt was the largest contributor, giving $116,- 
666.66 toward a pledge of $350,000 to enable the uni- 
versity to install the Vanderbilt Clinic in the new 
medical center, Harold S. Vanderbilt, who has 
pledged $150,000, gave $50,000 to the clinic. 

Dr. Allen W. Rowe, director of research at the 
Evans Memorial Hospital, Boston, has been elected 
president of the Boston School of Physical Education. 

Dr. Gerald Wendt, who was recently appointed 
director of the new Battelle Memorial Institute for 
scientific and industrial research at Columbus, Ohio, 
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has resigned from that position after completing the 
plans for the laboratory and the award of the con- 
tracts and has been appointed assistant to the presi- 
dent of the Pennsylvania State College, where he has 
for four years been dean of the school of chemistry 
and physics. He will continue as acting dean for a 
year but will devote himself primarily to research ad- 
ministration and the development of the large research 
program of the college. 

Dr. Jacques Beonfenbreitner, of The Rockefeller 
Institute for Medical Research, has been appointed 
professor and head of the department of bacteriology 
and immunology at Washington University Medical 
School, St. Louis. 

Dr. Oscar V. Batson, professor of anatomy at the 
University of Cincinnati College of Medicine, has been 
called to the chair of anatomy in the graduate medical 
school of the University of Pennsylvania, where he 
will take up his duties in the fall. 

In the department of anatomy in Columbia Univer- 
sity, Dr. Dudley J. Morton, assistant professor of 
surgery at Yale University, has been appointed asso- 
ciate professor, and Dr. W. M. Copenhaver, instructor 
in anatomy at the University of Rochester, assistant 
professor. 

Professor L. W. Currier, associate professor of 
mineralogy at the Missouri School of Mines, has been 
appointed associate professor of engineering geology 
at Purdue University. 

Dr. J. E. Welster, Ph.D. (Ohio State, ’28), for- 
merly of the Boyce Thompson Institute, Yonkers, has 
been appointed assistant professor of agricultural 
chemistry at the Oklahoma Agricultural and Mechan- 
ical College. 

Dr. Dea B. Calvin, now holder of a Porter fellow- 
ship of the American Physiological Society at Yale 
University, has been appointed instructor in physio- 
logical chemistry at the University of Missouri. 

Dr. Hubert Erhard, professor of zoology at the 
University of Giessen, has accepted the chair of zool- 
ogy at Freiburg. 


DISCUSSION AND CORRESPONDENCE 

THE APPORTIONMENT OF 
REPRESENTATIVES 

Professor Huntington’s criticism in Science for 
May 18 (p. 509) of my action regarding apportion- 
naent invites me to discuss in your columns a question 
of much public importance. 

A census of the United States was taken in 1920, 
but no apportionment law redistributing members of 


the House among the several states has since been 
passed and it seems practically certain that none will 
be passed until the next census is taken. This is the 
first time in 130 years that Congress has neglected 
its duty to apportion representatives. The primary 
reason for the failure is the sharp difference of 
opinion between two groups of representatives nearly 
equal in size, one wishing to apportion but unwilling 
to increase the present size of the House, the other 
unwiUmg to apportion unless that size should be in- 
creased by the same act, perhaps to the point at which 
no state would receive less than its present number of 
members. The second group has been successful in 
each apportionment since 1880 and the size of the 
House increased thereby from 332 to 435 members. 
Owing to this clash of opinion Congress has been 
deadlocked for seven years. After the next census 
shall have measured the population changes between 
1910 and 1930 it will probably appear that if the 
House is not increased in size about seventeen states 
would each lose one or more representatives and that 
if each state is to retain or increase its present mem- 
bership it would be necessary to increase the House 
by about 100 members, nearly one fourth of the 
present number. Under those conditions the difficulty 
in securing the passage of an apportionment law will 
be greater and the precedent for inaction set in the 
decade now ending seems likely to be followed. 

To diminish this danger I revived a suggestion 
which I had made in 1915 that Congress should re- 
vert to the precedent set in 1850 and make the decen- 
nial apportionment a ministerial act. For that pur- 
pose it would need to pass a law authorizing the 
President or the Secretary of Commerce, in whose 
department the bureau of the census lies, to appor- 
tion the present number of representatives, 435 (or 
any other number that might be preferred) by the- 
method last used by Congress (or any other method 
that might be preferred) as soon as the figures of 
each successive census were announced and repori the 
results to Congress. This would not, of course, tie- 
the hands of any future Congress but it would secure’ 
an automatic readjustment of the number of members, 
last approved to the changes of population in each 
decade in case Congress by its inaction failed to ex- 
press any other preference in the matter. The com- 
mittee welcomed the suggestion and amended the- 
original draft to give Congress one session after the 
census figures were reported in which to agree upon 
a bill. If it did not so agree the apportionment was: 
to be made by the executive aetiag under these in- 
structions. 

This proposal raised the question: What method 
should be prescribed in such a bill? My own view- 
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was and is that the method as well as the number of 
representatives last approved by Congress should be 
prescribed and that view was adopted by the com- 
mittee. 

It is this decision which is distasteful to Professor 
Huntington. After the census of 1910 improved 
methods of deahng with the apportionment problem 
were laid before the committee on the census by Dr. 
J. A. TTill and by me. The committee approved my 
proposal and based the apportionment law of 1911 
upon it. In 1921 Professor Huntington improved 
upon Dr. Hill^s method and urged this method of 
equal proportions, as it was then called, upon Con- 
gress. It was considered and approved by the ad- 
visory committee to the director of the census but 
neither Congress nor a committee of Congress has en- 
diorsed it. In 1927 and 1928, when the committee on 
ihe census held hearings on the bill for ministerial ap- 
portionment, each method was advocated and the com- 
mittee decided to follow congressional precedents in 
the matter. In my opinion the prescription of a novel 
method would have increased the obstacles to the bill, 
•obstacles which I regret to say have proved insur- 
mountable, the bill having been defeated in the House 
May 18th by a vote of 164 in favor and 186 opposed. 

Perhaps the main difference between Professor 
Huntington and me is over the nature of the problem. 
He treats it as a statistical or “purely mathematical” 
•question which mathematicians and statisticians are to 
.-solve, while Congress should accept their solution. I 
Tegard it as a political problem in which the scholar 
rshould attempt first to find what end the constitution 
»or Congress aims at and then devise or improve a 
method by which Congress may accomplish that end- 
The function of mathematicians in the problem is not 
io choose among ends but merely to determine how 
rsome prim^ end of apportionment can best be 
^secured. 

Upon this main difference another depends. Pro- 
fessor Huntington thinks I owe it to the world of 
:scholars to defend my heterodox opinions by publish- 
ing them ^^in some regular joumal.^^ My main pur- 
pose, however, has been to help Congress out of a 
^emma and I am not interested in justifying my 
»iCourse in so doing to my academic colleagues. If any 
reader wishes to obtain the material for an inde- 
pendent judgment about my position and arguments 
:and the validity of Professor Huntington’s criticisms 
■of both he can best do so by asking the Chairman of 
■the House Committee on the Census, Honorable E. 
Hart Penn, for a copy of the Committee Hearings of 
'Pebruary, 1927, and February, 1928. 

One of the main objections to the method of equal 
pioporiaons is thaf to the non-mathematician in Con- 


gress or out it is almost unintelligible. The comments 
upon that method made by two scholars who at my 
request read the hearings before the census committee, 
including testimony and memoranda by Dr. J. A, Hill, 
Professor A. A. Young and Professor E. Y. Kuuting- 
tion, may be cited in support of this claim. The late 
James Parker Hall, dean of the University of Chicago 
Law School, wrote about the method of major frac-. 
tions: “It is much easier to explain (to any one hut 
a society of mathematicians).” A distinguished 
teacher of political science in one of our leading uni- 
versities wrote : “I read very carefully Professor 
Huntington’s explanation of the method of equal pro- 
portions contained in the hearings. I confess my in- 
ability to comprehend it.” In the congressional de- 
bate on the bill just defeated the leader of the op- 
position to it and the senior Democratic member on 
the Census Committee said: “I presume the mathe- 
maticians know what they are talking about. Nobody 
on the committee knew whether they were right or 
not.” 


WALT33R F. WiLLCOX 


Cornell University 


TRANSPLANTATION OF THE EUROPEAN 
OYSTER 

It is well known that the accidental introduction of 
the Portuguese oyster (0. angulata) into Areachon 
Bay in France has led to the establishment there of a 
great breeding-ground and immense production of this 
oyster on beds which were formerly occupied only by 
the European oyster (0. edulis)^ Portuguese oysters, 
which do not occur naturally on English oyster-beds, 
are also grown and well fattened on these beds on a 
commercial scale after transplantation of the young 
from Portugal or France. There is, therefore, evidence 
that this kind of oyster will live and thrive in situa- 
tions other than those in which it occurs naturally, and 
there is every reason to believe that other kinds of 
oysters can be transplanted — ^with circumspection — ^to 
obtain similar results. The European oyster is gen- 
erally regarded as a superior article of food to the 
Ajnerican oyster, and for that reason should be of 
greater commercial value. There are indeed physio- 
logical reasons for believing that 0. edulis fattened on 
the West Atlantic Coast would compare favorably with 
the best American shell-fish. The object of this note 
is to suggest that the European oyster especially may 
be expected to breed and flourish in the beds in the 
northern states and in Canada on the Atlantic coast 
and that the transplantation of this species should not 
be a difficult matter. 

1 M. Dantan, Comptes "Bendm Acad, des Feh. 2, 
1914, Paris. 
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In reviewing the characters of the dominant species 
of oysters throughout the world it has been shown that 
two distinct types may be recognized. Type. I consists 
at present of 0. virginica-elongata, the American and 
Canadian oyster; 0. angulata, the Portuguese oyster; 
0. cucullatay an oyster of world-wide distribution in 
tropical and subtropical regions. 

Type II consists at present of 0. edulis, the Euro- 
pean oyster; 0. lurida, the British Columbian oyster; 
C. angasif the south Australian mud-oyster. 

The oysters of Type I flourish in tropical or sub- 
tropical regions; have small eggs, which are thrown 
directly into the water, and are either male or female. 

The oysters of Type II, on the other hand, flourish 
in temperate regions; have large eggs, which are in- 
cubated inside the shell until developed into a free- 
swimming larva, and the individuals are hermaphro- 
dite. 

Now the oysters of Type II occur, in the northern 
hemisphere, on the west coast of Europe and the west 
coast of North America, but not on the Atlantic coast 
of North America. In the southern hemisphere this 
type occurs in the south of Australia and the south 
of New Zealand. Why, then, is a dominant member of 
this type absent from the Atlantic coast of America 
It seems highly improbable that there can be any other 
answer to this question than could be supplied by geo- 
logical changes, if sufficient knowledge were available. 
There is every reason to believe that the biological 
conditions in the estuaries in the middle part of the 
Atlantic coast of North America would be eminently 
favorable to the European oyster. The reverse of this 
has been proved^ in the ease of the American slipper- 
limpet, which was introduced on American oysters into 
the Thames estuary in England and has flourished 
there exceedingly well. It is equally probable that 
both the European and British Columbian oysters 
would also thrive on the Atlantic coast, and quite 
probably increase at a great rate on the warmer beds. 

In these days of rapid transport it should be pos- 
sible to relay oysters from Europe or British Columbia 
to the American or Canadian Atlantic beds within a 
few days and with no greater mortality than occurs on 
relaying from one European bed to another. Any 
scheme of transplanting, however, ought to be well 
thought out and should aim at relaying a maximum 
number of individuals in a small area in secluded 
estuaries where there is a minimum tidal current 

J. H. Orton 

Marine Biolooical Iiaboratory, 

The Hoe, Pltmouth 

2 J. Outsell in Science, IiXIV, No. 1662, 1926, de- 
scribes a small species of this type from Beaufort, N. C. 

s J. H. Orton, Proo, j8oc., B, VoL 81, 1909. 


THE BOILING-POINT AND THE LATENT 

HEAT OF VAPORIZATION OF WATER 

The teaching of loose concepts in physics in the 
high schools and colleges may lead to the acquisition of 
incorrect habits of thinking. Many text-books of 
physics leave the student with the impression that the 
boiling-point and latent heat of vaporization of water 
are immutable constants. The concept of the boiling- 
point of water being 100® C. is drilled so deeply in the 
mind of the student that it becomes exceedingly diffi- 
cult later to uproot this idea. Invariably, when the 
boning-point of water is mentioned, the student thinks 
of 100® C. or 212® F. and a latent heat of 640 calories 
per gram; that water exists as such only below 100® C., 
and only as steam above this temperature. Neither is 
it sufficiently impressed on the student that the latent 
heat of vaporization is not a constant, but a variable 
which is a function of the vaporization temperature. 

Illustrative of the looseness found in the statement 
of calorimetric problems is the following one taken 
from a standard text-book. “How much steam at 
150® C. must be added to 1 kg of ice at - 10® C. to give 
nothing but water at 0® C.?" Since no pressure is 
stated, presumably the student is to assume a boiling- 
point of 100® C, 

Another well-known text-hook makes the following 
statement in explaining the determination of the latent 
heat of vaporization of water: “In condensing, its 
latent heat of vaporization is given up and the con-# 
densed water is cooled from 100® to the final tempera- 
ture of the calorimeter.” Apparently the figures 100 
represent a sacred number. 

In a third text-book it is stated that ^‘hrine must he 
raised above 100® C. to boil.” As if pure water can not 
be made to boil above 100® C. or that it must boil at 
100° C. I What must the student think of his physics 
text-book when he observes water above 100® C. being 
fed to the boiler of a power-plant? 

In a fourth text the author after carefully showing 
that the boiling-point and latent heat of vaporization 
are variables rather than constants, then proceeds to . 
give an illustrative problem of an experimental de- 
termination of the latent heat of vaporization, and 
without stating any pressure, tacitly assumes that the 
boiling-point is 212® F. 

In a fifth text the following usual problem is given : 
“How much heat would be required to change 10 
grains of ice at -lO® C, to steam at 110° ? Assume a 
specific heat of steam at constant pressure equal to 
0.6.” To solve this problem the student takes for 
granted that the boiling-point is 100® C., and that the 
steam has been heated from 100 to HO, Soon he ar- 
rives at such a habit of thinking that no problem in 
saturated or superheated steam can be solved unless 
that mystic number 100 is introduced into the prob- 
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lem. It 'would be very desirable if authors of gen- 
eral physics text-books could be induced to exercise 
greater care in the treatment and statement of prob- 
lems in calorimetry. 

J. B. Nathanson 
Oariteoie Institute or Technology 

CORYNEUM CANKER OF CYPRESS 
The Monterey cypress {Cupressus macrocarpa) is 
widely planted in the warmer temperate parts of 
Europe, South America, Australia and New . Zealand. 
It has long been a favorite for hedges, windbreaks 
and for park purposes in the coastal region of its 
native California, occurring so generally that, like 
eucalyptus, it has become a characteristic of the land- 
scape. The early California plantings enjoyed com- 
parative freedom from pests and diseases. Then in- 
sects gained a foothold, becoming particularly active 
in trees on unfavorable sites and in the warm, dry in- 
terior valleys. Nearer the coast the cypress fared bet- 
ter and, while a gradual increase in damage from in- 
sects and root troubles has been noted, the loss among 
trees under proper care has not been large until the 
last two or three years, when dying back of specimens 
of all ages became general around the south half of 
San Francisco Bay, The injury was first attributed 
to the attack of bark-beetles, as these insects were 
commonly present in the dead trees. Mr, J. M. Miller, 

* entomologist. United States Department of Agricul- 
ture, in the spring of 1927, reported to this office that 
he was unable to trace the dying back in certain trees 
at Palo Alto and Stanford University, California, to 
insects. Prom the appearance of the affected parts 
he was led to believe that a fungous disease might be 
responsible. The same trouble has since been found 
to be general in the portions of Alameda, Santa Clara 
and San Mateo Counties adjacent to San Francisco 
Bay. It has also been reported from Sacramento 
County, but is not yet definitely known to occur else- 
where. 

Affected trees become conspicuous through the 
dying of individual parts of the crown, either 
branches or portions of the top. This continues until 
finally the entire tree is either killed or is rendered so 
unsightly that its removal becomes necessary. An 
inspection shows the dying to be due to the girdling 
action of bark cankers caused by a fungus. The 
affected bark first swells and soon begins to die in 
the central portion of the canker. The dying is 
accompanied by heavy resin flow, which furnishes one 
of the most charaeteristie indications for the presence 
of the canker. Ordinarily branch cankers are less 
than a foot in length, but on the main stem they may 
be longer. .A pitch moth commonly works among 
the rednous material on the diseased bark, giving the 


appearance at first glance of being connected with 
the injury. The causal fungus is an apparently uu- 
deseribed species of Coryneum, the blackish pustules 
of which usually appear irregularly scattered over the 
surface of the discolored, dead bark of the cankers. 
Inoculations on young Monterey cypress with spores 
of the fungus resulted in positive infections, both on 
wounded and unwounded young bark and on un- 
wounded foliage. Typical acervuli of the Coryneum 
developed from a number of the infections. The 
common avenues of infection in the open have not 
yet been definitely determined. As control measures 
the removal of sources of further infection by the 
cutting-out and destruction of all cankers followed 
by applications of a standard fungicidal spray are 
indicated. So far the disease is confined mainly to 
Monterey cypress, but the well-known Italian cypress 
(C. sempervirens) is also severely attacked and it is 
not unlikely that other cypress species may be found 
susceptible. 

No clue as to the origin of the disease has been 
found. To all appearances it has been present in 
certain of the localities where it is now serious for 
perhaps four or five years, but beyond that nothing 
is known. There is no record of any disease resem- 
bling it on the native cypresses of the state. Irrespec- 
tive of its origin the canker has sufficiently demon- 
strated its destructive possibilities to warrant efforts 
for the prevention of its spread to localities where it 
is not now present. Further studies of the disease 
are under way. 

Willis W. Wagener 

Oeeice of Forest Pathology, 

Bureau of Plant Industry, 

San Francisco, California 

MORE RESEARCH 

Speaking of research: Re-search is bad enough, 
but how about r4-zearch7 One hears this occasion- 
ally from doctors of philosophy in various sciences. 
I once knew a minister who used frequently to pray 
for re-zawrse, thus perpetrating three distinct errors 
in one comparatively short word, 

James S. Stevens 

Orono, Maine 

In reference to the letters as to ^^The Pronunciation 
of Research, in Science for May 4, I think there 
will be universal agreement that the Oxford Diction- 
ary is the final court of appeal as to spelling and 
pronunciation of English. That gives the accent on 
the second syllable of “research^’' used both as a noun 
and a verb, and also places the accent on the second 
syllable in ^^researeher.^’ 


W. H, Kun 
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If there were any valid argument for accenting ^^re- 
search” on the first syllable, it would equally well 
apply to a great number of other words beginning 
with ^‘re-,’^ in which the force of the prefix is exactly 
the same (for those who advocate accenting the 
penult, ^Wnter” is a good one for practice!). 

The solution of this problem (and of all others of 
similar character) is clearly and definitely indicated 
in an admirable little book by Martin C. Flaherty, en- 
titled “How to Use the Dictionary” (Ronald Press 
Co. 1923). It can be read in a few hours and will 
richly repay the effort. 

E. H. McClelland 

Cabnegie Library of Pittsburgh 

CORRECTIONS TO THE BIOGRAPHICAL 
DIRECTORY OF AMERICAN MEN 
OF SCIENCE 

In the fourth edition stars should be attached to the 
subjects of research of Dr. Atherton Seidell, chemist 
in the hygienic laboratory of the U. S. Public Health 
Service, and of Dr. T. Wingate Todd, professor of 
anatomy in Western Reserve University. The copy 
was correct, but unfortunately the errors were passed 
by the proofreaders. 

In the table (page 1128) showing the strength of 
institutions in the different sciences, Harvard Uni- 
versity should be given a rating of 4.6 in anthropol- 
ogy, one man who was called to Harvard before the 
date of reference not having been so recorded. This 
places Harvard first among universities in anthro- 
pology and further emphasizes its dominant position. 
Changes in position are frequent, the situation having 
altered in a number of institutions between the date 
to which the table refers and the time of its publica- 
tion. 

Several less serious errors have been discovered, as 
also the omission of names that should be included. 
The latter situation, however, is inevitable, partly 
owing to the large number of individuals concerned 
and partly because some scientific men will not reply 
to requests for information. 

J, McE^n Cattell 


REPORTS 

WORK ACCOMPLISHED BY THE FIELD 
MUSEUM PALEONTOLOGICAL EXPE- 
DITIONS TO SOUTH AMERICA 
The work undertaken by the Field Museum 
paleontological expeditions to Argentina and Bolivia 
has been finished. The party composing the second 
expedition returned to Chicago in November, 1927. 
Collections brought together by th^e expeditions from 
many localities have now been received at the museum. 


These expeditions, made possible by the generous 
support of Captain Marshall Field, were active from 
1922 to 1927. The work has been carried on by two 
successive expeditions under the leadership of the 
present writer. The object was to make collections 
of fossil mammals from as many as possible of the 
known fossil-bearing horizons of South America, A 
similar undertaking had not been made by a North 
American institution since the Princeton University 
expeditions to Patagonia of 1896-99. 

The first expedition, consisting of E. S. Ri^s, G. 
F. Sternbeig and J. B. Abbott, set out from Chicago 
early in November, 1922, and proceeded to the Santa 
Gruzean formations of southernmost Argentina. Near 
the Port of Rio Gallegos the first working base was 
established. Collecting was carried on in the province 
of Santa Cruz until the end of the following May, 
when the approach of southern winter made a move- 
ment northward advisable. Collections amounting to 
282 specimens of fossil mammals, together with a few 
specimens of fossil birds, were made from the Santa 
Cruzean formation. This number included 177 skulls, 
with a few skeletons more or less entire. According 
to field determinations, tiiis collection included thirty- 
two genera of fossil mammals, and a considerably 
larger number of species. 

With the approach of winter the party moved north- 
ward to the vicinity of Commodoro Rivadavia. There 
the months of July and August were passed in col- 
lecting recent mammals and birds when weather condi- 
tions permitted. 

The second working season, from September to May, 
1923-4, was devoted to collecting fossil mammals from 
the earlier fresh-water formations, designated by 
North American geologists as the Deseado Series, and 
referred by them to the Oligocene period. Collec- 
tions of fossil shells to the number of three hundred, 
and a few specimens of cetaceans, were also made 
from the Patagonian Beds. Some collections of Creta- 
ceous dinosaurs were made from the San Jorg forma- 
tion. A fossil forest of Araucaria was discovered near 
Cerro Madra y Higa of the province of Santa Cruz, 
and a collection of 250 specimens of cones, twigs and 
branches .made from it. Unrecorded occurrences of 
Deseado mammals were examined near this point and 
at another locality in the vicinity of Pico Truneado. 

Of the Eocene mammals, only a limited colleetio-n 
was made from the “Nothostylops Beds” of Ameghino. 
A larger collection, comprising 256 specimens, was 
collected from the upper fossil-bearing horizons of 
the Deseado formation, including the “Astraponotus 
Beds” and the “Pyrotherium Beds” of Am^Mno. 
No less than eight widely separated fossil-bearing 
localities were examined, and a reeonnaissanee was 
made through the northern part of the province of 
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Santa Cruz and the southern part of the province of 
Chubut, 

In May of 1924 the party again moved northward to 
escape the severe weather of winter. The two collec- 
tors then returned to the museum. The leader with 
one assistant visited the Pliocene (Araueanian) ex- 
posures along the River Parana without discovering 
any promising collecting grounds. A collection of 110 
Pliocene invertebrates was there made. The party then 
proceeded northward to Bolivia. The succeeding win- 
ter was devoted to collecting in the Pleistocene forma- 
tion about Tarija. Local men were employed as col- 
lectors and work was carried on there from July to 
December. This resulted in a collection of 126 speci- 
mens of Pleistocene mammals of both indigenous and 
immigrant stocks. Among this number are three large 
skeletons and a number of skulls. 

Returning to Buenos Aires in December the party 
disbanded. Plans were then laid for the work of a 
second expedition. Reconnaissance was made by the 
leader through the Pampean formations and westward 
along the Rio l!^^o as far as hTeoquen. The 
dinosaur-bearing localities of the Roca formation were 
there examined. The leader of the expedition then re- 
turned to the museum to recuperate and to organize a 
second expedition. 

The personnel of the second expedition included, 
under the same leader, Mr. R. C. Thorne, of Chicago, 
and Dr. Rudolf Stahleeker, of the University of Tubin- 
gen, as collectors. Camp men and other helpers were 
employed as occasion arose. The party set out from 
Chicago in April, 1926, proceeding to Buenos Aires 
and thence to the northern provinces of Ai^entina. 

The first task of this expedition was to find a pro- 
ductive locality and to make collections of Pliocene 
ma mm als. The Araueanian formations of the River 
Parana and of the southern coast of the Province of 
Buenos Aires had long been exploited by Argentine 
collectors and did not at this time ofier promise of 
good coEeetions. Attention was therefore directed 
toward the Catamarcan formation of the northern 
provinces. The known locaiily of the Valley of Santa 
Maria in the Province of Catamarca was first visited. 
Local hdp was employed, pack-animals and mounts 
were secured, camp established and collecting begun 
about the twentieth of May. 

The massive sandstone and indurated clays exposed 
in abrupt cliffs at the base of the Aeonquija Moun- 
tains yielded important returns. This locality was 
small and soon exhausted. The Santa Maria valley 
was then explored northward into the provinces of 
Tucuman and Salta. Finding less promising fields in 
that direction, the base camp was moved to Puerta 
Corral Quemada in the Department of Belen. A new 
fidd was there developed which proved most produc- 


tive. The Catamarcan formation, composed of sand- 
stones and clays similar to that of the Valley of Santa 
Maria, was found to reach a thickness of more than 
six thousand feet. This series was exposed in moun- 
tain ridges, with included valleys, everywhere highly 
inclined and folded, and evidently of pre- Andean age. 
The fauna contained in this formation proved to be 
essentially the same as that of the type locality near 
Santa Maria. The lowermost measures of reddish 
sandstones yielded a scant fauna of toxodonts and 
glyptodonts. The middle measures yielded a typical 
Araueanian fauna similar to that of Entre Rios, the 
type-locality in the Valley of Santa Maria. The 
upper measures revealed a more varied, and somewhat 
later, fauna, which appeared to be forerunners of well- 
known Pleistocene animals. 

Collecting was carried on along the River Corrall 
Quemada until the beginning of the rainy season in 
November. The entire collections were then gathered 
at Andalgala for shipment by railway and the party 
moved southward for the ensuing summer. The col- 
lections made from the Catamarcan formation included 
glyptodonts of five or more genera, gravigrade sloths 
of two genera, armadillos in considerable variety, two 
or more forms of toxodonts, four forms of typotheres, 
one of macrauchenids, a procyonid, one or two marsu- 
pials and a profusion of rodents of indigenous forms. 
There were also found some variety of large birds, a 
single species of great tortoise and a few small 
batraehians. The collection from the Catamarcan for- 
mation numbers 181 specimens of fossil vertebrates. 
Invertebrates were found in the lower horizon only. 
The entire fauna is so different from that of the Santa 
Cruzean beds as to indicate a prolonged interval of 
time between the close of the Santa Cruzean period 
and the beginning of the Catamarcan. 

The expedition had by this time secured represen- 
tative collections from the Deseado series, the Santa 
Cruz formation, and from the Catamarcan formation, 
which, following North American geologists, may be 
designated as of Oligoeene, Early Miocene and Plio- 
cene age, with a moderate representation of early 
Pliocene mammals from the Tarijan formation. At- 
tention was now fixed upon the great indigenous mam- 
mals of the South American Pleistocene. From the 
discoveries made by South American paleontologists 
during the past seventy-five years, this fauna appears 
to have found its best expression in the Pampean for- 
mations of central Argentina. In this populous re- 
gion the Pampean fossils had been correspondingly 
exploited by local and visiting collectors. The task 
of making collections from this formation was there- 
fore entered upon with some doubt as to success. On 
the other hand, specimens of the great ground sloths 
and of glyptodonts were especially desired because of 
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their immense size and their unique characteristics, 
which render them of especial value as museum ex- 
hibits. 

Localities along the southern coast of the Province 
of Buenos Aires were selected as ofEering the best 
prospect of securing good specimens of the great 
Pampean mammals. The motor equipment, which had 
been stored since the first expedition, was again 
brought into use. The coastwise exposures from 
Bahia Blanca to Miramar were gone over. Some col- 
lecting was done on the beaches as exposed at low 
tide, along the 'low sea-cliffs and among sand dunes 
near the shore, where small areas had been denuded 
by wind erosion. More favorable collecting grounds 
were found along the banks of certain rivers, whose 
channels have, in their lower courses, cut through 
the entire Pampean formation. These steep banks, 
swept clear of debris by floods in every period of 
high waters, offered the most favorable opportunity 
for discovering specimens. 

From these localities a collection of sixty-two speci- 
mens was secured. Among the number is more than 
half of an articulated skeleton, including head, of the 
greatest of the ground sloths. Megatherium ameri- 
canum. Excellent articulated skeletons of the inter- 
mediate-sized sloths, Scelidotherium and Glossothe- 
rium, good specimens of the great saber-tooth tiger 
and of the Argentine mastodon, and various specimens 
of fossil horses, llamas and rodents were also secured. 

This work held the expedition in the south until the 
close of the southern summer. In May the party 
again moved northward to continue collecting in the 
Pleistocene valley-deposits of Bolivia. Dr. Stahl- 
ecker, who found it necessary to return to Germany 
at this time, was replaced by Sr. Jose Strucco. A new 
force of camp men and helpers also was employed. 

As soon as preliminaries had been arranged, the 
party pushed on from Tarija into the small, isolated 
valley of Pateaya. There a formation of valley sedi- 
ments similar to that of Tarija was found. Quarters 
were established for the winter and collecting was be- 
■ gun among the arroyos and thombushes of this moun- 
tain district. The prize specimen here secured was an 
articulated skeleton, almost entire, of the mountain 
species of the great sloth, Megatherium tarijenm. 
Specimens of the equally large sloth, Lestodon, re- 
warded prolonged excavations in an old stream- 
channel. Two articulated skeletons of Glossotherium 
compensated for months of patient search through 
bush-lands. Various specimens of the Andean horse 
and of camels and llamas added to the sum total of 
the winter^s collection. 

By the end of September, 1927, collecting by the 
second expedition was terminated. Shipments w’ere 
made during the succeeding month. The party thmi 


returned to Chicago by way of Peru and the western 
coast. 

The results of the two expeditions may be summed 
up as follows: Representative collections of fossil 
mammals were made from the Eocene, Oligocene, 
Early Miocene, Pliocene and the Earlier and Later 
Pleistocene of Argentina and Bolivia. During this- 
work the Field Museum parties examined most of the 
formations of Argentina and Bolivia which have 
jdelded fossil mammals. Collections were made from 
no less than twenty-two different localities, several of 
which were first made known by the labors of these 
expeditions. Fossil invertebrates were collected from 
Cambrian, from Miocene and from Pliocene forma- 
tions. A rare collection of fossil cones, twigs and 
branches of the genus Araucaria was made from fossil 
trees found in situ near Cerro Madre y Higa, of the 
province of Santa Cruz. Small collections of recent 
mammals, birds and reptiles were made; also collec- 
tions of flowering plants from the provinces of Chubut 
and Catamarea. Studies of stratigraphy in the sev- 
eral fossil-bearing localities were carried on and a 
number of geological sections were prepared. A series 
of some twelve hundred photographs were made for 
the purpose of recording the work of the expedition, 
as well as to illustrate subjects of more general in- 
terest. 

Through the courtesy of the Argentine and the 
Bolivian governments, all these collections, excepting 
a certain number of duplicated specimens, were per- 
mitted to be exported to the United States. The 
various shipments, totaling nearly three thousand 
specimens of fossil mammals, birds, reptiles, moliusks 
and plants, have safely arrived at the Field Museum. 
The preparation and the study of these collections will 
require a period of years. A number of specialists in 
various lines have been invited to assist in this task. 

Elmer S. Riggs 

Field Museum op Natural History 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 

MAKING A CORRECT MECHANICAL ANALY- 
SIS OF SOILS IN FIFTEEN MINUTES 
In previous communications the use of the hydrom- 
eter method has been proposed as a rapid and simple 
method for the study of soils.^ A very comprehensive 
study has been made to ascertain if the method could 
be used for making a mechanical analysis of soils. It 
has been discovered that if the soil particles are 
grouped, into three main groups — ^sand, silt and clay 
or colloids— these three groups can be. detennined by 
1 Soil Science, No, 5, 1927; No. 4, 1927; Scibnce, July, 
1927. 
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the hydrometer method rather remarkably correct in 
only fifteen minutes by making only two readings, one 
at the end of one minute and the other at the end of 
fifteen minutes. In making these studies about thirty 
different soils were obtained from the United States 
Bureau of Soils whose complete mechanical analysis 
was known. It was found that the percentage of ma- 
terial that settles out at the end of one minute in the 
regular hydrometer method is almost exactly the same 
as the percentage of all the combined sands obtained 
by the mechanical analysis method. If the percentage 
of material that settles out at the end of fifteen min- 
utes minus the sand which settles out at the end of one 
minute is considered to be silt, and if the material that 
still stays in suspension at the end of fifteen minutes 
is considered to be clay or colloids, it was found that 
the mechanical analysis and hydrometer methods 
agreed quite closely in the soils whose silt content was 
composed mostly of the coarser size — ^in the neighbor- 
hood of ,05 mm and disagreed rather widely in the 
soils whose silt content was composed of the finest size 
— ^in the neighborhood qf ,005 mm. This is as should 
be expected because recent studies go to show that the 
finer silt has practically the same characteristics as the 
clay and should be classed, therefore, with the clay, 
while the coarser silt does not possess the same char- 
acteristics. The hydrometer method, therefore, in- 
cludes in its clay or colloidal determination the finer 
silt but not the coarser silt, consequently the hydrom- 
eter method would agree with the mechanical-analysis 
method in soils with the coarse silt content but not 
with the finer silt content. In other words, the hy- 
drometer and mechanical-analysis methods agree al- 
most perfectly in the determination of the combined 
sands, coarser silt and clay. Where they do disagree 
is in the finer silt. The mechanical analysis classes 
this fine silt with the coarse silt, where the hydrometer 
method classes this fine silt with the clay, because it 
has more of the characteristics of clay. Hence there 
is no serious and radical disagreement between the two 
methods. 

If it is desired to determine only the total sand and 
the total silt and clay, these determinations can be 
made by the hydrometer method in only one minute 
and wiQ be very correct. 

With the aid of Stokes's law, the hydrometer method 
can also be used to make a very detailed mechanical 
analysis of soils. 

Although the method may appear too ideal to be 
true, yet all facts point such to be the ease. Indeed, 
the method appears to be a rather remarkable and 
unique means of studying soils quickly, simply and 
accurately. For all general and practical purposes 
this method gives nearly aH the information that is 


necessary and essential regarding the physical compo- 
sition of soils. And in many cases such information 
seems to be more true than that of the mechanical- 
analysis method. 

Finally, it must be stated that the criticisms which 
Joseph and Keen have made in Soil Science regarding 
the hydrometer method are not justified and do not 
apply to the method as is shown elsewhere. 

George John Bouyoucos 
Michigan Agricultural Experiment Station 


A SIMPLE METHOD OF PICKING UP 
CORRELATIONS^ 


In dealing with a long series of systematic observa- 
tions on individuals, as in the routine work of the Con- 
stitution Clinic in the Presbyterian Hospital — ^besides 
the opportunity of working out the type charac- 
teristics of any group under investigation — ^there is the 
possibility of finding a large number of correlations. 
If there are n observations on each subject or patient, 
there are n (n - 1) /2 correlations of the first order. A 
fair estimate of the significant correlations can be ob- 
tained by means of the home-made sorting machine 
to be described. 

The observations on one individual are recorded on 
a long card about 5 cm. high in vertically ruled spaces 



1 cm*, wide. Each observation is then compared with 
some given criterion and classified as plus or minus, 
yes or no. If the observation is plus, a clip is at- 
tached in the appropriate position along the top of the 

3- From the department of medicine of the College of 
Physicians and Surgeons of Columbia University and 
the Presbyterian Hospital, New York. 
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card. When all the cards are filed together, the spaces 
in which a certain observation has been recorded lie 
one behind the other; and the clips protmde above the 
level of the file in their respective rows. Each clip has 
a hole in it so that a rod may be passed through all 
the clips in any particular row. 

Supposing that there are forty-eight cards in the 
group, and that for each character the median value 
has been selected as the criterion. If then it is de- 
sired to find the association between one character 
{e.g,, height) and any other character {e.g., weight), 
the cards for the twenty-four tallest individuals are 
rai^d by passing a rod through the clips in the height 
row. If there were no association between height and 
weight, there would be, on the average, twelve out of 
the twenty-four heavy individuals among the twenty- 
four tall ones — ^less than twelve if the association is 
negative, more than twelve if the association is posi- 
tive. The actual number can easily be determined by 
counting the clips (or the empty spaces) in the weight 
row which appear among the cards which have been 
lifted. In fact, the single operation of raising the 
cards belonging to the tall subjects reveals at a glance 
any significant association between height and any 
other character observed. A second rod enables one to 
examine "second-order^^ associations, i.e., to raise the 
cards belonging to the individuals who are both tall 
and heavy. 

For the mathematical treatment of data obtainable 
by the above procedures, for calculating correlation 
coefficients, and for some of the pitfalls of interpreta- 
tion, reference may be made to Yule's book^ espe- 
cially chapters V and XI. 

Arrangements are being made for the manufacture 
of the sorting-clips. It is thought that these clips 
will also be useful in the analysis of questionnaires 
and in the investigation of sociological problems. 

Cecil B. Murray 

Presbyteriait Hospital, 

Hew York City 


SPECIAL ARTICLES 

A BIOELECTRIC POTENTIAL 

By means of a pair of non-polarizable micro-elec- 
trodes that can be inserted into a single living cell,^ a 
difference of electrical potential between two points 
in the protoplasmic stream of the plant cell Nitella 

2G. TT. Yule, ^‘An Introduction to the Theory of 
Statistics,^' London, 192A. 

iGelfan, S., Univ. Cal. Publ. Zool., 29, no. 17, 453, 
1927. 


was detected and measured. The electrodes are oper- 
ated by means of a Taylor micro-manipulator, and the 
electromotive force measured by means of a galvanom- 
eter (sensitivity 29,200 m^ohms), and a potentiom- 
eter. The two electrodes are both in the protoplasmic 
stream, usually about 125 fi to 150 \i apart. The dif- 
ference of the electrical potential ranges from .002 to 
.004 volts. The E, M. F. drops to zero when the 
streaming is caused to stop, but will approach the 
initial magnitude if streaming is resumed. The direc- 
tion of the current generated with respect to the direc- 
tion of the protoplasmic streaming is always the 
same. 

Ettisch and Peterfi,® using a binant electrometer and 
micro-electrodes, were unable to detect any potential 
difference between two points in the interior of the 
small Amoeba terricola. They consequently concluded 
that no ionic equilibrium that can be measured existed 
in the protoplasm of this form. In Nitella the condi- 
tions are somewhat different because of the continual 
and rapid streaming of the protoplasm. The observed 
potential difference not only is directly associated with 
the streaming of the protoplasm, but the two 
phenomena seem to be dependent upon each other. 
This is indicated by the fact that the E. M. F. drops 
to zero when the streaming is caused to stop by a 
slight mechanical stimulus with one of the electrodes. 

In the electrical theories of protoplasmic streaming® 
the view is held that electrical currents are in part 
concerned in the production of these streaming move- 
ments. There is, however, the difficulty in explaining 
the origin of the E. M. F. The cessation of stream- 
ing upon stimulation makes it equally difficult to ex- 
plain the disappearance of the E. M. F. 

The observed potential difference might on the 
other hand be considered as being produced by the 
streaming of the protoplasm. We would have, then, 
in this case, an eleetrokinetie phenomenon, an E. M. 
F. that is set up by the impressed motion. This type 
of an eleetrokinetie phenomenon is the streaming 
potential and is the reverse of electrosmosisJ’ The 
stationary wall and ectoplasm of Nitella are analogous 
to the solid walls of the capillary tube, and the 
streaming protoplasm is the moving liquid layer. 3n 
Nitella the system is a closed one, and the diameter of 
the cells used ranged from .2 to .4 mm. The condi- 
tions for the production of a Helmholtz electric 
double layer, which is the basis of the explanation of 

2 Ettisch, G., and Peterfi, T., Flug, Arch, Fhys,, 208, 
3./4. Heft, 1925. 

sFor a discussion of the theories of protoplasmic 
streaming see Ewart, A. S., ^‘Protoplasmic Streaming in 
Plants," 1903. 

^Ereundlich, H., “Kapillarchemie," 3rd ed., p. 335- 
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all capillary -electrical phenomena, seem to be present 
in Nitella. 

The difficulty encountered in this explanation is the 
relatively high conductivity of the protoplasm. The 
E. M. F. of the streaming current is inversely pro- 
portional to the conductivity of the liquid. In Nitella 
the conductivity of the protoplasm is equivalent to a 
.04N KCl solution.® According to Kruyt,® in a 10"^N 
KCL solution, the stream potential is equal to four 
millivolts. In higher concentrations no measurable 
potentials were observed. 

The production of the observed E. M. F. would, 
therefore, only be possible if the or electric double 
layer potential, to which it is directly proportional, 
were relatively great. This factor, however, is not 
known for the ecto-endoplasmic surface. A test might 
be made were it possible to apply the formula for the 
stream potential, but very little or nothing is known, 
for protoplasm, of some of the physical constants 
which are factors in the formula. 

Samuel Gelfan 

ZOOLOeiCAL Labokatory, 

University op Oalipoenia 

STUDIES ON THE PHYSIOLOGY OF ASCARIS 
LUMBRICOIDES 

For three years past the writer has been engaged in 
work on the physiology of Ascaris lunibrieoides, part 
of which, because of its practical significance, may well 
be announced at this time, although the complete re- 
port of these investigations will be brought out within 
the near future. Much of the older work in the form 
under consideration has been critically repeated, with 
a resulting revision of accepted views. 

Comparative studies on the so-called excretory sys- 
tem have shown that in the forms of the subfamily 
Anisakmae the supposed excretory system is probably 
a salivary gland for the secretion of an anticoagulin, 
and this fact has been reinforced by the demonstra- 
tion of fragments of the tissues of the host, together 
with large quantities of blood-corpuscles in the intes- 
tine of worms previously not known to have blood- 
sucking habits. On the other hand, in members of the 
genus Aseaiis, evidence has been adduced to show that 
the so-called excretory system probably serves some as 
yet unsuggested function. It can not have any im- 
portant part in the excretory processes, however. In 
the first place, it would not be expected that the same 
fundamental structure would in different closely-re- 

® Paper giving these results in press. 

«Kruyt, H. KoUoidzeitschr,, 22, 81, 1918. 


lated worms have such diverse functions as salivary 
secretion in one ease, and the excretion of waste 
products in the other. In the second place, conclu- 
sive experiments prove that the cuticula, which 
throughout the literature of helminthology seems to 
be regarded as a very impermeable membrane, is 
permeable to excretory products and is the channel 
through which the end-products of metabolism are 
carried to the exterior. Thus the nematodes have a 
cutaneous type of excretion. 

Experiments also show that substances may pass in 
through the cuticula. Sugar in high concentration 
passes in appreciable quantities through the body wall. 
Chloroform, in water-solution or suspension, passes 
into the worm directly through the cuticula and the 
same is true of carbon tetrachloride. Not only is the 
rate of ingestion on the part of the worm too slow 
to account for the rapid toxic effect of these sub- 
stances, but experimental evidence shows that under 
unfavorable conditions the movement of the alimen- 
tary tract ceases altogether. 

Observations with the polarizing microscope dem- 
onstrate the sparsity of lipoid in the tissues of the 
worm and show that the aggregates of fatty globules 
immediately surrounding the nuclei of the muscle 
cells are true lipin, and not lipoid, as was thought by 
von Kemnitz. The presence of large quantities of fat 
in the subeuticula and the occurrence of clusters imme- 
diately surrounding the nuclei of the worm are suffi- 
cient to account for and enhance greatly the effect of 
anthelmintics, the most effective of which are usually 
either fatty in character, or fat soluble. 

In contradiction of Weinland's conclusions and con- 
firming those of Slater, it is certain that these worms 
can and do live aerobically. On the assumption of 
anaerobic life, fat-storage and oxidation can not be 
regarded as economical processes, and previous work- 
ers have regarded fat oxidation as impossible in the 
worm, and its storage as a mystery. Part of the past 
misunderstanding on this point has been due to the 
difficulty of keeping these worms alive under culture 
conditions long enough to make any careful experi- 
ments. I have succeeded in demonstrating by tissue- 
culture methods that stored fat is burned by the tissues 
in the usual manner. 

Detailed work has been done in connection with the 
cytological background of the above-mentioned facts# 
and some further investigations have been made into 
the tissue chemistry of the worm. The complete evi- 
dence for these findings will be discussed at length in 
my later paper. 

Justus F. Mueller 

ZooLooioAL Laboratory, 

UNivasRsiTY op Illinois 
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THE PATHOLOGY OF CERTAIN VIRUS 
DISEASES^ 

The term “virus diseases,” as used in this title, has 
reference to that group of acute infectious diseases 
whose etiological agents have not yet been cultivated 
with certainty on artificial media but have the com- 
mbn property of filterability through earthenware or 
porcelain filters. 

Notwithstanding the fact that a very great number 
of infectious agents, both bacterial and protozoan, 
have been demonstrated and cultivated during the past 
fifty years, there remains a surprisingly large re- 
siduum of infections which may be included under the 
term “virus diseases.” 

There is a very wide distribution of the virus in- 
fections both within the animal and plant kingdoms. 
For example, among the diseases of man belonging to 
this group are such important examples as smallpox, 
poliomyelitis and rabies. The group may be repre- 
sented among the lower animals by such instances as 
foot and mouth disease, rinderpest and hog cholera. 
In plants there is the mosaic disease of tobacco and 
numerous others. It is probable also that the bac- 
teriophage of D*Herelle belongs in the same category. 
The biological importance of the filterable viruses may 
be further illustrated by the fact that certain tumor- 
like diseases are known to be caused by these agents, 
namely, Rouses chicken sarcoma and fowl leukemia. 

It is of particular interest from the standpoint of 
pathological and cytological studies that the lesions 
of many virus diseases are associated with specific 
cellular inclusions, the nature of which has not as yet 
been determined with certainty. The inclusions may 
be situated either within the cytoplasm of the cells 
involved, within the nucleus or within both. As ex- 
amples of intra-eytoplasmic inclusions may be men- 
tioned those of rabies, smallpox, vaccinia, trachoma 
and moUuscum contagiosum of man. In the fowl 
characteristic inclusions occur in epithelioma conta- 
giosum. Inclusions confined within the nucleus have 
been demonstrated in herpes simplex, herpes zoster 
and varicella in man, and in the nuclei of cells of 
the central nervous system in the encephalitis of 
horses; known as Boma’s disease. 

These inclusions from time to time have been con- 
sidered to be protozoan parasites, or the products of 

1 Bead before Section N (Medical Sciences) American 
Association for the Advancement of Science, Nashville, 
Tennessee, December 28, 1927. 
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cellular degeneration or reaction products incorpo- 
rating the virus. The last hypothesis was formu- 
lated several years ago by von Prowazek; and he 
designated the viruses inciting the specific cellular 
reactions Chlamydozoa. Lipschutz, a little later, in- 
cluded under the term Strongyloplasms the minute, 
uniform, granular components of inclusions which 
could be demonstrated in fresh preparations and in 
smears. He regarded these minute bodies as the 
visible form of :the infectious agent. In this group 
he included the viruses of fowl-pox, molluscum con- 
tagiosum of man, sheep-pox, variola and vaccinia. 
These minute structures were demonstrated in smears 
from the lesions of fowl-pox and sheep-pox first by 
Borrel in 1904, in smears of molluscum contagiosum 
by lipschutz in 1906, and about the same time in the 
lesions of variola and vaccinia by Paschen. 

In the present study which I will report, our inter- 
est has been direeted toward an investigation of the 
nature of the mclusions, particularly m the lesions 
of fowl-pox and molluscum contagiosum. 

Powl-pox is a contagious, eruptive disease which 
occurs often in epidemic form in chickens, pigeons, 
turkeys, geese, pheasants and other species of fowl. 
The lesions consist of a nodular exanthem which ap- 
pears particularly on the unfeathered parts of the 
body^ especially about the head. They represent 
essentially an epithelial hjrperplasia. Only surfaces 
lined by squamous epithelium are affected, the lesions 
being strictly confined to the epidermis and to the 
mucosa of the mouth, nasal pharynx, the esophagus, 
crop and occasionally the doaca. During the erup- 
tive stage of the disease the vims is present in the 
blood and probably in all the organs of the body, 
although there are no demonstrable lesions in the 
internal organs. Within the eraptive lesions the virus 
is present in a very high concentration, and the dis- 
ease may be indueed by inoeulating a susceptible fowl 
at any point on the skin, where epithelial cells have 
been injured by scarification or by plucking feathers. 
In early stages of the disease, while the vims is cir- 
culating in the blood, local lesions may be induced by 
simple scarification or the removal of feathers at any 
point, notwithstanding its wide dissemination in the 
body it appears that this virus proliferates for the 
most part, if not entirely, within the emptive lesions. 

On microscopic examination the nodular lemons are 
found to be due essentially to an epitheHal hyper- 
plasi^ PracKc^y every epithelial cell of the lesion 
contains within its cytoplasm a large, discrete, com- 
pact body which possesses an eosmophilic staining 
ruction and has a hyalin appearance. These inelu- 
aons are larger and more numerous as the 
is approached. They may be absent in the cells of 
the Malpighian layer. It has been demonstrated that 


their formation begins near the basal layer by the 
condensation of an apparently amorphous material 
about one or more intraeytoplasmic globules, or as 
they appear in fixed preparations, clear vacuoles. 
This material increases in abundance until it entirely 
TOvers or replaces the vacuole. Cells containing these 
inclusions are lai-ger than normal, the mitochondria 
are intact, the nucleus shows no evidence of dis- 
integration, and there is no indication that the cell 
thus altered is degenerating. Not infrequently one 
may find particles within the cytoplasm which appear 
to have been extraded from the nucleus. These par- 
ticles do not take part in the formation of the specific 
mclusions. Prom a study of the cells in which the 
inclusions are developing we are convinced that the 
latter are not derived from preexisting material 
within the cell through degeneration nor through the 
formation of any constituent which the cell may pro- 
duce during its differentiation. On the contrary, the 
inclusion appears to be constituted of a new ’and 
foreign material which accumulates in abundance 
within a vitally active cell. 

In fresh preparations it is easily possible to tease 
out from fragments of a nodule numerous inclusion 
bodies, so that they ai-e free from the cell. Such 
liberated bodies suspended in physiologic aa.h't<» solu- 
tion have the appearance of round, elliptical or lobn- 
lated, refractive, homogeneous, hyaline masses which 
are plastic and can bo pressed or squeezed easily into 
various forms. When these masses are suspended in 
distilled water they swell rapidly, increasing greatly 
in size within a period of one half to one hour. As 
they imbibe water they assume a grossly granular 
appearance, later becoming transformed into a mul- 
berry-like mass of globules suspended within a hyalin 
matrix. When the globules have reached a consider- 
able size it can be seen by ordinary illumination 
under high magnification that they contain innumer- 
able minute particles exhibiting an extremely rapid 
molecular motion. Sometimes the rapidly moving 
particles will stick to the periphery of a globule so 
that they may be photographed. The inclusions 
upt sweU to the point of rupture, but remain defi- ' 
nitely circimseribed. By compression, however, the 
minute bodies may be liberated and can be seen with 
ordinary illumination or in a dark-field preparation, 
as minute, spherical bodies having a diameter of about 
,25 micron. If physiological saline be added to the 
distilled water preparation the unruptured bodies will 
rapidly eonteaet through the loss of water, becoming, 
liyaliae^ wrinkled and apparently iionaogeneoiis. ' 
By compressing an inclusion and staining it by a „| 
stable method in a dry preparation it can be seem 5 
at it is composed essentially of two constituents;, t 
the 6ne consisting of great numbers of minu4;| 
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spherical bodies uniform in size and staining reaction, 
the other a homogeneous, faintly staining, amorphous 
material in which the minute bodies are suspended. 
The staining method which we have devised for this 
purpose is as follows : 

A smear preparation dried over a flame is mor- 
danted one minute with a .25 per cent, aqueous solu- 
tion of potassium permanganate. It is then rinsed 
in running water and stained one minute with a few 
drops of the following solution: Alcohol (30 per 
cent.), 100 cc.; basic fuchsin, 1 gram; phenol (crys- 
tals), 1 cc.; anilin oil, 1 cc. 

The stain is washed off in running water, and the 
preparation, blotted and dried, is ready for examina- 
tion. This method of staining is not attended by the 
formation of any precipitate and stains the minute 
bodies quite sharply. 

Thus from a morphological standpoint it is possible 
to demonstrate that the specific inclusions of fowl-pox 
are formed within the cells by the accumulation of a 
foreign material within the e 3 rtoplasm unattended by 
evidences of degeneration, and that these specific in- 
clusions are constituted of minute, uniform bodies in 
great numbers, suspended and surrounded by a hya- 
line matrix. Morphologically, therefore, it is pos- 
sible to demonstrate structures which resemble a 
minute micro-organism as the important constituent 
of the inclusion. These minute structures are in 
numbers sufficient to account for an infectiousness of 
material from the lesion in high dilutions. The 
minute bodies are small enough apparently to pass 
through the pores of a Berkefeld filter. It would 
appear from the fact that minute bodies are sur- 
rounded by a homogeneous matrix that filtration 
experiments might be attended with difficulties, and 
this experimentally is found to be the ease. The 
incorporation of the minute structures within a 
hyaline matrix, which seems to be of a semipermeable 
nature, and appears to have a lipoid and proteid 
structure, might protect an enclosed micro-organism 
against such physical changes as dehydration by 
, drying or glycerination. 

We have demonstrated that the minute bodies are 
preserved in dried or glycerinated preparations after 
periods of many months (six) by soaking such ma- 
terial for twenty-four hours in distilled water, making 
smears and staining as above indicated. This mate- 
rial was infectious. 

It has further been possible to show, we believe, 
that active virus is associated with the iaelusions. By 
bacterial putrefaction it has been possible to soften 
and disintegrate the epithelial cells of lesions, leaving 
the inclusions apparently intact. By repeated wash- 
ings and centrifuging at low speed the inclusions 


have been freed in large part from adherent cellular 
material and bacteria. A suspension of these inclu- 
sions was centrifuged at high speed. The super- 
natant fluid inoculated upon the skin of a susceptible 
fowl proved to be non-iofeetious, while the sediment, 
consisting of inclusions, proved to be highly infec- 
tious when similarly inoculated upon the skin. 

From these observations we are convinced that in 
fowl-pox we have to do with a specific infectious 
disease due to a living microorganism which is visible 
under the microscope. This microorganism, we be- 
lieve, invades the epithelial cells of the lesion; and 
the daughter cells, resulting from the division of an 
infected cell, will carry the virus by direct transmis- 
sion. The microorganism proliferates within the 
cytoplasm of infected cells resulting in the formation 
of minute colonies suspended in a hyaline lipo-protein 
material which constitutes the specific inclusion. 

The epithelial inclusions of molluseum contagiosum 
of man are composed essentially of the same type 
of minute bodies which can be demonstrated in suit- 
ably stained smear preparations and in fresh prepa- 
rations with ordinary illumination. In fresh prepara- 
tions the minute bodies can be seen in rapid molecular 
motion in every way similar that exhibited by the 
bodies within the globules of swollen fowl-pox inclu- 
sions. In molluseum, however, there is not so dense 
a matrix; consequently, the inclusions are more 
diffuse and, because of their corpuscular content, 
appear finely granular in stained sections of the 
lesion. In molluseum contagiosum it is believed that 
we have to do with an acute infectious disease similar 
to fowl-pox, and caused by a visible microorganism 
which penetrates and proliferates within the affected 
cells of the lesion. This conception has been ad- 
vanced by lipschutz and by da Roeha-Lima. 

Through the studies of Borrel, Paschen and others 
it seems possible that a similar microorganism may 
be the etiological factor in the diseases sheep-pox, 
variola and vaccinia. 

This group of virus diseases then offers, we believe, 
a particularly favorable material for further etiologi- 
cal investigations. 

Bbnest W. Gooopastuee 

Department op Pathology, 

Vanueebilt Memcal School 


ANALOGIES BETWEEN PHYSIOLOG- 
ICAL RHYTHMS AND THE RHYTH- 
MICAL REACTIONS IN INOR- 
GANIC SYSTEMS 

The periodic or rhythmical reactions of inoiganic 
chemistry are surface reactions, characteristic of poly- 
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phasic systems of a somewhat special type.^ Typi- 
cally they occur at the boundary between certain 
metals (iron, chromium, nickel and others) and elec- 
trolyte solutions, usually acids, and are always asso- 
ciated with variations in the electrical potential of 
the metallic surface. In some eases the metal shows 
a spontaneous rhythmical reaction with the solution 
{e.g., iron in nitric acid, mercury in hydrogen perox- 
ide) j in others the rhythm occurs only during electrol- 
ysis, usually with the metal as anode periodic 

sulphide or iodide electrode reactions). A constant 
feature of each single reaction in the rhythmical se- 
quence is the formation of an insoluble reaction- 
product which is strongly adsorbed by the metallic 
surface, forming over the latter a thin impermeable 
coating or film. This film limits or prevents the reac- 
tion between the phases and at the same time alters 
the interfaeial potential; the reaction then ceases (or 
its velocity is greatly reduced) until it is renewed by 
some secondary reaction which removes or alters the 
film. In the spontaneous rhythms, c.p., of iron or 
mercury just cited, the removal or dissolution of the 
film occurs rapidly as the result of, a local electro- 
chemical reaction which is propagated over the whole 
surface; the film is then reformed .and the cycle is re- 
peated, Under uniform conditions the succession of 
reactions exhibits a rhythm of remarkable regularity. 
From the standpoint of the physiological comparison 
it is of special interest to note that the formation of 
interfaeial films and their dissolution under a trans- 
mitted electrochemical influence are the essential fac- 
tors governing the peculiar behavior of such systems. 

The parallels with the rhythmical reactions of liv- 
ing tissues (of the heart, nerve centers, cilia) have 
long attracted attention; and some years ago Bredig 
and his students, ^ in a series of studies on the rhyth- 
mical catalysis of hydrogen peroxide by mercury, 
pointed out various features of special physiological 
interest, such as the synchronism between the 
rhythms of reaction velocity and electromotor change, 
the dependence of the rhythm on the alternate forma- 
tion and dissolution of an interfaeial film, the high 
temperature coefficient, the sensitivity of the rhythm 
to H-ion concentration and the presence of foreign 
substances, and the part played by local circuits in 
electrolyzing and removing the film.' Such striking 
resemblances point to some fundamental identity in 
the general conditions controlling the reaction veloci- 
ties in both types of system. 

^A comprehensive account of these reactions is given 
in the monograph by B. Kremann, '‘Die periodischen 
Erscheinungen in der CSiemie/* Ahrens Sammlung chem- 
iseher und ehemisch-technischer Yortrage, 1913, Bd. 19, 
p. 289. 

' Bredig and Wilke: Bioohem, ZeiUehr,, 1908, 

YoL 11, p. 67; Antropoff: 'ZeiUehr, ph^sik. Chem,, 
1907, VoL 62, p. 513. 


The rhythmical reaction of pure iron wire in HNO 3 
exhibits under certain conditions even more detailed 
analogies with the physiological rhythms. The ten- 
dency of iron to react rhythmically with nitric acid 
and the similar behavior of iron anodes in sulphuric 
acid have long been known ; the precise conditions of 
the rhythm have, however, not been clearly analyzed; 
in particular its relation to the varying properties of 
the surface-film has been insufficiently considered. 
This relation is important because the whole resem- 
blance to the physiological rhythm depends on the 
control of the reaction cycle by periodic variations in 
this film. It is now widely recognized that variations 
in the semipermeable protoplasmic membranes or 
surface-films underlie the response of irritable tissues 
to stimulation. The primary reactions in stimulation 
are surface reactions, as is shown clearly by their 
sensitivity to changes of eleetiueal polarization and 
to the presence of surface-active compounds. The 
bioelectric variations of stimulation are also evidence 
of the part played by surface processes; these vam- 
tions are now very generally referred to changes in 
the polarization of the protoplasmic membranes 
(membrane theories), and there is independent evi- 
dence of parallel variations in permeability. The 
well-known dependence of electiioal stimulation on 
the polarizing action of the current (shown by 
Nernst and others), and such general physiological 
facts as chronaxio, polar stimulation and inhibition, , 
together with the temporary existence of a non- 
reactive or rcfractoiy period follomng excitation, are 
other features of agreement between the living sys- 
tem and the inorganic model. 

The rhythmical reaction of iron in nitric acid con- 
sists essentially in an alternation of active and passive 
periods, the latter corresponding to the film-covered 
condition. Not all specimens of iron show a regular 
rhythm in nitric acid; an irregular or local rhythm 
is common, but a rhythm in which all parts of an 
extensive surface — of a long wire — are simul- 
taneously active is found only in iron having special 
properties, the chief of which are a rapid and com^ 
plete transmission of the active state over the whole 
surface when the metal is locally activated (as by 
scratching or touching with zinc) and a rapid return 
of transmissivity after activation. Such .|)roperties 
are shown most completely in soft iron of low carbon 
content; pure iron wire prepared by electrolysis^ and 
the pure commercial wire known as Armco^ exhibit 
an especially beautiful and regular rhythm under the J 
conditions described below. In hard steel wire (piano 

3 Kindly supplied by the U. S. Bureau of Standards, 
Washington. 

* American Rolling Mill Co. The carbon content 1? 
ca. 0.1 per cent., according to analyses furnished by the> 
Company. 
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wire), on the other hand, the tendency to rhythm is 
almost entirely absent. In this case the non-trans- 
missive period (^^refractory period”) following activa- 
tion lasts for several minutes (in 70 v. per cent. 
HNO3 at 20°), indicating the presence of a relatively 
thick or resistant passivating film; while in Armeo 
wire under the same conditions complete transmission 
is again possible within less than one second after 
the passage of an activation wave. The remarkable 
rhythmic properties shown by this wire are closely 
connected with its power of rapid recovery, the rate 
of rhythm being directly determined by the duration 
of the brief non-transmissive period following each 
activation. Armeo wire was used in the following 
experiments. 

When short, pieces of iron wire (1 to 2 mm thick, 
1 to several cm long), previously passivated, are 
placed in a flat-bottomed vessel containing nitric acid 
of 60 to 75 V. per cent, concentration^ and activated 
by a single brief contact with zinc, usually a rhythmi- 
cal reaction begins at once. At regular intervals (of 
one half to one second) the dark effervescent surface 
of the metal becomes momentarily bright and inactive, 
indicating the passive state; in 70 v. per cent. HKOg 
the passive period is brief as compared with the active 
period; as the strength of acid is increased up to 80 
per cent, its relative duration becomes longer.®® If 
the acid is well stirred during the reaction the rhythm 
continues uniformly until the metal is largely dis- 
solved away; if stirring is omitted the reaction soon 
becomes irregular and passes into a continuous effer- 
vescence. 

Further study of this phenomenon soon showed 
that the essential condition determining the persistent 
rhythm is the presence of some local area or areas in 
which the reaction of the metal with the acid is con- 
tinuous, From such an area waves of activation 
travel at intervals over the whole wire. Such an 
active region is formed wherever a sufficient surface 
of the metal is in contact with the glass or is other- 
wise protected against free renewal of the acid; the 
latter is there depleted by the reaction and soon be- 
comes too weak to repassivate the iron. When the 
wire isn suspended freely in the acid (by thin glass 
threads) no rhythm is shown; a touch with zinc then 
elicits a single reaction which is transmitted rapidly 

5 Volumes of HNO, (0. P., sp, gr. 1.42) in 100 volumes 
of solution, 

5a This variation in the relative durations of active and 
passive periods is clearly shown in photographic records 
of the electromotor variation, taken with the string gal- 
vanometer. The current was led to the string from the 
sliding contact and terminal of a low resistance tube rheo- 
stat connected with the pulsating wire and an indifferent 
platinum electrode immersed in the acid. 


over the whole wire; the latter then immediately be- 
comes again passive and remains so until again 
activated. The interval between such successive acti- 
vations may be less than one second; at every touch 
the wire gives a single reaction and reverts auto- 
matically to the passive state. Such experiments 
illustrate, the brevity of the period of recovery in this 
wire ; they also show that the passive state is the state 
of equilibrium in acid of more than a certain critical 
concentration. In acid of less than this concentration 
{ca, 55 V. per cent.) automatic repassivation does not 
occur; the wire when activated continues to react 
until it is completely dissolved. This is the condition 
in the local protected area of. the rhythmical wire. 
Such a continually active region may be compared 
with the nodal or pace-making region of the heart, or 
with the basal body (or ^T>lepharoplast”) of a cilium; 
it exerts a constant activating influence to which the 
external passive part of the wire responds as soon as 
it is sufficiently recovered. The rate of the rhythm 
is thus dependent on the duration of the temporary 
non-transmissive period, which is comparable with the 
refractory period of the living irritable tissue. 

The chief conditions for the maintenance of a regu- 
lar rhythm may be defined as follows : (1) acid of 
uniform concentration sufficient to reform the pas- 
sivating film promptly after each activation (60 to 
80 V. per cent.) ; (2) rapid recovery of transmissivity 
by the wire; and (3) presence of a local continuously 
reacting region sufficiently large and active to exert 
a constant activating influence® on the adjoining 
passive regions. These conditions were satisfactorily 
met by the following simple arrangement. The wire 
was supported horizontally, about 0.5 cm from the 
bottom, in a crystallization dish 10 cm wide, furnished 
with an outflow tube inserted into its side €a. 1.5 cm 
above the bottom. The support was furnished in 
some experiments by two thin glass threads sus- 
pended between the two limbs of a U-shaped glass 
rod lying on the bottom; in other experiments a bent 
wire was used, one end of which was attached to a 
key for making electrical connections ; in this case a 
straight length of wire, 4 to 6 cm long, was exposed 
to the acid, while the bend (where the wire passed 
into the air) was coated with paraffin to prevent 
irregular action. Acid was led into the dish by a 
siphon connected with a large supply bottle; the 
slow flow of acid provided the necessary stirring. 

5 J.e., An influence similar to that which the continual 
contact of zinc would have. In fact, contact with zinc 
will maintain a rhythm in an iron wire suspended in 70 
per cent. HNO^, but it is impossible to keep the con- 
ditions constant in such an experiment and the rhythm 
is irregular. 
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Opposite the free end of the wire was placed a 
short glass tube of caliber slightly wider than the wire. 
When the wire is inserted into this tube for a short 
distance (2 to 4 mna) and activated by touching with 
zinc a continuous reaction is readily started in the 
enclosed region, which is protected from free renewal 
of acid. The area of this active region can be ad- 
justed by inserting the wire more or less deeply into 
the tube. From this region waves of activation pass 
in regular succession over the whole wire. The 
rhythm shown under these conditions is remarkably 
regular and continues indefinitely, Le,, until the en- 
closed end of the wire is dissolved away. At any time 
the reaction may be brought to a stop by removing 
the tube from the wirej the latter then immediately 
becomes passive. 

Since complete transmission and rapid recovery are 
necessary conditions for the rhythm, their general con- 
ditions should first be considered. The transmission 
itself, as is well known, is an effect of the local circuit 
formed between the active and the passive, areas, the 
latter being cathodal; the film is there broken down 
by electrolytic reduction • and the process of disrup- 
tion spreads automatically, since it is repeated wher- 
ever anodal and cathodal areas adjoin each other. 
The process may be regarded as in the nature of a 
two-dimensional explosion, an explosive reaction 
confined to the thin layer (probably monomolecular) 
of reactive material at the phase boundary. Accord- 
ing to the usual conception of explosions, a reaction 
becomes explosive when heat is produced locally more 
rapidly than it is conveyed away. The film-condi- 
tioned type of chemical transmission differs, however, 
from the three-dimensional explosion in that the 
essential factor determining the spread of reaction is 
not a certain critical local heat-production, but a 
certain critical intensity of electric current between 
the reacting area of the surface and the passive 
region adjoining. If the current intensity (or den- 
sity) is insufficient, the reaction fails to spread; in 
other words, a certain threshold must be overpassed. 
When the current intensity exceeds the critical level 
required, there is an automatic spread of the reaction 
to an indefinite distance, over the entire area of 
the film — ^assuming the latter to have uniform proper- 
ties throughout. 

In another respect this type of explosive process 
differs from that in three-dimensional masses of ma- 
terial, such as explosive gas mixtures or compounds : 

materials at hand, in the direction of the third 
dimenrion, for replacing the film, so that a second 
reaction may become immediately possible. A certain 
interval is required, but this may be brief; in pure 
iron wires in 70 v. per cent. HNOg it is about one 
half second at 20® ; in living systems, such as nerve, 


it may be much less; the system can then react as 
before. The inteival represents a temporary non- 
transmissive or ^^refractory^^ period, during which 
the reactive molecules are to be regarded as assem- 
bling at the surface, and presumably there undergoing 
orientation or other change favorable to reaction. 
The refractory period thus corresponds to the interval 
required for the formation of an adsorption film 
having definite characteristics. In general it should - 
be noted that such surface reactions, since they de- - 
pend on the conditions present in thin layers — ^where 
distances are small and the time required for access 
of material from either -adjoining phase is corre- 
spondingly brief — are subject to rapid fluctuations of 
velocity. The quick initiations and arrests shown m 
the stimulation processes of living organisms — as well 
as their electrically conditioned character — are in 
themselves evidence that the controlling chemical re- 
actions are surface reactions. Similar considerations 
apply to the physiological rhythms, which represent 
automatic and regularly repeated stimulations. 

Conditions Determining the Rate oe Rhythm ■ 

Extent of p.ace-malcing area: In general any in- 
crease in the area of the continuously active or con- 
trolling region is found to accelex^ate the rhythm, 
while any decrease retards it. The rate can thus be 
regulated by inserting the wire for a greater or less 
distance inside the tube. If the active region be • 
decreased beyond a certain length (of 1 or 2 mm) it : 
becomes suddenly passive, by spread of the external 
passive area, and the rhythm ceases. There is thns 
for each concentration of acid a certain minimal area : 
of the controlling region, corresixonding to the slow- 
est rhythm which is stable under the conditions. The 
rhythm can readily be doubled by inserting the wire 
for 4 to 5 mm into the tube ; this increases the anodal 
area of the local circuit, and hence also the intensity 
and reducing effectiveness of the current at the adr 
joining passive area. A dependence of the rhythm - 
in the rate of the local cathodal reduction is thus , 
shown. This effect is readily understood when we 
consider that the film at its first deposition is refrae- . 
tory to reduction and attains its firml state qf maxi- 
mum reactivity by a progressive process.'^' Hence at . 
a given interval a stronger local current may cause 
activation while a weaker one is ineffective.^ 

Concentration of Acid: Within the range of concen- 
tration in which a regular rhythm, is shown (60 to , 
80 v. per cent.) the rate increases with eoncentrationj ; 
in a manner approximately Hnear, With the con-;^ 
trolling region kept at its minimal area, as above 

^ t'' 

7 Following a curve of tke type (1-6-*^^),; ^ 

indicated by my earlier results on steel wires 
Oen^ jPhyeiol*, 1925, vol. 7, p. 493). 
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scribed, the following rhythms were found character- 
istic (at 22-23°). 


Concentration 
(v.per cent. HNO3) 

Eate per minute 

60 

34-36 

65 

50-56 

70 

62-70 

75 

80-90 

80 

> 100 (becomes irregular) 

In 80 V. per cent, acid a regular reaction is difficult 
to maintain, probably because of too great heat-pro- 
duction at the site of the controlling reaction. 

Temperature : The temperature of the acid was con- 
trolled by a water bath surrounding the supply bottle. 
The following rates are typical for 65 v. per cent, acid 
at temperatures between 10° and 30°. Below 10° 
the rhythm is uncertain and above 30° it tends to 
accelerate and become irregular. As before, the wire 

was adjusted to give 

the slowest rhythm that was 

stable under the conditions. 

Temperature 

Eate per minute 

10° 

14- 16 

15° 

28- 32 

20° 

46- 50 

25° 

84- 88 

30° 

122-128 


The range of temperature within which the rhythm 
is stable is not large and is similar to the physiological 
range, although the precise significance of this corre- 
spondence is not clear. It may be that the film is not 
sufficiently stable at higher temperatures, while at 
lower temperatures the reaction is too slow for effec- 
tive reduction. 

The coiTespondenee of the temperature coefficient 
with that of the physiological rhythms is striking; 
the Qjo value is 2% to 3, equivalent to a value of 
17,000 to 22,000 for in Arrhenius’ exponential 

ii /JL ^ \ 

formula, ^ = where and are the 

ki 

velocity constants at the absolute temperatures T^ 
and Tg. As already pointed out, the ii^terval between 
successive reactions represents the time required for 
the surPaee-film to attain a certain degree of reactiv-* 
ity, i,e*, of reducibility by the local active-passive cur- 
rent. In the„ case of steel wires the rate of change 
in the film at different temperatures has been deter- 
mined, using the recovery of transmissivity as cri- 
terion; the temperature coefficient of this recovery 
process is the same as that of the rhythm.* This 
correspondence is further evidence that the chemical 
change in the film determining the recovery of trans- 
missivity is also the condition detenmning the rate of 

8 Joitm. Gen* Fhysiol*, loo* dt*, p. 500. 


rhythm. This is apparently also the ease in the 
cardiac rhythm, where the temperature coefficients of 
refractory period and of rhythm are closely similar or 
identical. 

Other factors influencing the rhythm: As in the 
case of the heart beat, the rhythm of passive iron is 
affected by electrical polarization. When the pulsat- 
ing wire is connected through a rheostat to an exter- 
nal source of current, making the wire anode has a 
retarding or inhibitiug effect, while making it cathode 
causes acceleration. These effects vary eharacteristi- 
eally with the intensity of the polarizing current; 
sufficient anodal polarization stops the reaction, while 
sufficient cathodal polarization renders it continuous. 
Polar effects of an analogous kind are well known in 
living tissues. A more detailed description of these 
and other parallels will be given elsewhere. 

There is also a remarkable relation between the 
rate of rhythm in a pulsating wire and the total 
length of the wire, the rate decreasing at first rapidly, 
then slowly, with increase in the length. The fol- 
lowing rates were found characteristic for different 
lengths of regularly pulsating wires, at one end of 
which a pace-making region was established by en- 
circling the wire by a glass ring 3 mm long. The 
same ring was used in all experiments; the concen- 
tration of acid was 70 v. per cent, and the tempera- 
ture 20°-21°. 


Length of wire (cm) 
30 and 18 
12 
8 
6 
4 

3.5 
3 

2.5 
2.0 

1.5 
1.0 
0.75 


Eate per minute 
40- 46 
42- 46 
46- 50 
48- 54 
60- 64 
64- 68 
66- 72 
68- 74 
82- 92 
84r- 96 
100-108 

> 120 (less regular) 


This phenomenon appears to be an expression of 
the mutual influence which the active and passive 
areas' of the same wire exert upon one another.® The 
presence of a passive region has a restraining or 
inhibiting effect upon activation in other regions of 
the wire; reactivation at the region adjoining the 
pace-making area is thus delayed until the activation 
wave has extended over the whole length of the wire. 
There are biological analogies here also; in general 
it is observed that the frequency of ciliary beats or 
heart beats decreases as the linear dimensions of the 
tissue increase. In such cases it seems clear that a dis- 
8 This influence was early noted by Schonbein, Philos. 
M(jtg*, 1836, VoL 9. 
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tanee action, possibly of tbe same kind as that ob- 
served in the experiment just described, plays a 
controlling part in the determination of rhythm: 
i,e,y the latter depends on a coordinating influence, 
in the general nature of a removal of restraint, trans- 
mitted at a flnite velocity from the pace-making 
region. Correspondingly, we find that when trans- 
mission is locally impaired in the heart, fibrillation 
often occurs, at a rhythm typically faster than the 
main rhythm. In such cases local pace-making 
regions are to be assumed, each controlling the rhythm 
over a relatively small area. 

Ealph S. Lillie 

Univeiisity op Chicago 


JOSEPH NELSON ROSE 

186'2-1928 

Oh the afternoon of May fou^h an assembly-room 
in the United States National Museum was filled to 
overflowing iu response to a call issued that morning 
by the secretary of the Smithsonian Institution. The 
gathering was called as a means of showing and re- 
cording his late associates’ appreciation of Dr. Rose, 
who had left his desk in order late the preceding after- 
noon — ^never to return to it. 

The meeting was impressive. To those of us who 
listened, as speakers rose here and there in the room, 
the kindly personality of a friend and the talented 
devotion of an able man to earnest work unfolded. 
To those of us who spoke, the sadness of the occasion 
was blended with a consolation born of the knowledge 
that a weU-rounded-out life had come to ripe frui- 
tion. 

I recalled that last winter Dr. Rose had reminded me 
of the fact that over forty years ago he had asked to 
do the work for his doctorate with me, but had been 
prevented by circumstances from doing so; and I 
thought of the original and thorough-going study of a 
difficult group of plants — the Umbelliferae — that came 
out of his candidacy under Professor Co-ulter. I re- 
membered that when a preliminary dip into the 
Crassulaceae, which are ill-preserved in herbaria, had 
convinced me that they were beyond my own under- 
standing, he disentangled them with masterly skilL 
There came to my memory a long day’s tramp with 
him down a lava-covered mountainside bordering the 
valley in which the City of Mexico lies, and the keen, 
detailed and comprehensive way in which he examined 
the many agaves that we found — ^in which at that time 
he was more interested than I. Even a few days be- 
fore his death he had shown me a collection of speci- 
mens and full-sized photographs of what passes for 
iicocia Famesiana^ and which for years he has known 
to comprise more than one species. 


Interwoven with these memories were many others, 
like them indicative of a close observer, an energetic 
worker, a deliberate thinker and a friendly man even 
when critical. 

Except for two years before attaining the doctorate, 
Rose was not a teacher— unquestionably to the loss of 
young men in whom his deliberate weighing of ques- 
tions and facts would have conduced to the early for- 
mation of a judicial habit. 

For forty years his connection has been with the 
government botanical service — first in the Department 
of Agriculture and later, when the present national 
herbarium was established under the National Mu- 
seum, in this institution. To his efficiency in building 
up and using this great collection his associates all 
bear witness, and the collection itself and the long 
series* of published “Contributions” are in evidence to 
the same effect; but of recent years the brunt of this 
responsibility has been borne by his coadjutor, Mr. 
Maxon. 

Custodianship of a large herbarium, with an im- 
pulse to investigation, not only offers great possibili- 
ties to one who knows how to use them, but almost 
of necessity drives one afield. With familiarity 
with the contents of the larger European collections 
Dr. Rose also came to know many of the objects 
of his study in their haunts — Central and South 
America; and his work, especially on succulent plants, 
never could have acquired its lasting value in any 
other way. The necessary routine handling of the 
accessions in such an establishment as the National 
Herbarium affords in itself the basis of a liberal edu- 
cation to one keen on floristic and taxonomic studies. 
New material comes in from unfamiliar regions and 
the specimens must be named. 

Among Dr. Rose’s earlier tasks was naming several 
west-Mexiean collections made by Edward Palmer, a 
pioneer in that field, and enumerations of such col- 
lections are among his earlier publications. It prob- 
ably was in doing this work that he formed a habit 
of which he once spoke to me — ^that of synoptically 
bringing under his eye the characters of all the known 
species of a group, preliminary to naming adequately 
those before him; and this was a most valuable habit 
in his later and more difficult studies. 

Though his most monumental work was on the Cac- 
taeeae, Crassulaceae, Umbelliferae and Amarylli- 
daceae, his interests were broadly distributed over the 
flowering plants. This is not the place for an 
enumeration of his publications, but they covered the 
North American representatives of Burseraceae, a 
considerable series of “Studies of Mexican and Cen- 
tral American plants,” often from an economic stand- 
point, and a carefully executed study of the anatomi-^ 
cal characters of certain pines applicable to theiir 
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classification — for which Engelmann had marked the 
way. Occasionally, as of Canby in 1904 and Greene 
in 1916, he wrote appreciative sketches of botanists 
whom he had known. 

It is chiefly through his comprehensive handling of 
the difficult succulents, tuberose-like Amaryllids and 
Umbelliferae that his memory will be kept fresh in 
science ; but those who knew him well will remember 
him also as a devoted public servant and a sympa- 
thetic and helpful friend, whom the last call found 
still active at the end of a long and successful profes- 
sional career. 

Wm, Trelease 


SCIENTIFIC EVENTS 

THE GLASGOW MEETING OF THE BRITISH 
ASSOCIATION 

The British Association for the Advancement of 
Science has issued the preliminary program of its 
meeting to be held in Glasgow from September 5 to 
12, under the presidency of Sir William Bragg, who 
in his address will deal with modern developments of 
the physical sciences and their relation to national 
problems. The subjects of the presidential addresses 
and discussions in the various sections include the re- 
flection of electrons by matter, the photography and 
measurement of radiation, ancient geography in mod- 
ern education (by Professor J. L. Myres), the nature 
of skill (by Professor T. H. Pear), the influence of 
engineering on civilization (by Sir William Ellis), 
the archeology of Scotland (by Sir George Macdon- 
ald) and increasing returns and economic progress 
(by Professor Allyn Young). Dr. Cyril Norwood 
will give the presidential address in the education 
section, which also will hold a discussion on broad- 
casting in the service of education, opened by Sir 
John Reith. 

One of the customary evening discourses will be 
given by Professor E. A. Westermarck, on the study 
of popular sayings; this will be the Frazer lecture in 
social anthropology, which is due for delivery in Glas- 
gow, and to which members of the association will, by 
the (^urtesy of the university authorities, be admitted. 
The other evening discourse will be given by Professor 
F. G. Donnan under the title of *^The Mystery of 
Life,” ^he subject being considered from the view- 
point of physical chemistry. The delegates of corre- 
sponding societies, under the presidency of Dr. 
Vaughan Cornish, will discuss the preservation of 
scenic beauty in town and country. All the meetings, 
except those in the evening, will be held in the uni- 
versity, an unusually convenient arrangement. The 
Lord Provost and Corporation of Glasgow will give a 
reception and dance in the city chambers, and the local 
committee a reception in Kelvingrove Art Galleries. 


Ample opportunity will be provided for visits to 
places of scientific interest in the country around Glas- 
gow, and for studying the manifold economic interests 
of the city and the Clyde area, with their many out- 
standing examples of the value of applied science in 
industry and social conditions. Saturday, September 
8, is, as usual, devoted entirely to excursions, but in 
addition there will be numerous half-day and after- 
noon excursions during the week. Many of these will 
be of special sectional interest, or will be devoted to 
visits to particular works and industrial centers. The 
Port of Glasgow, with its quays and docks and ship- 
yards, will be of special interest to many visitors, and 
to facilitate its inspection the Clyde trustees are pro- 
posing to place thidr steamer Comet at the service of 
members of the association. 

CENTENARY OF THE LONDON ZOOLOG- 
ICAL SOCIETY 

The Zoological Society of London will celebrate the 
completion of its hundredth year of work next year, 
as it received its royal charter in 1829. The London 
Times gives the following details of the early history 
of the society ; ■ 

As is often the ease with an institution which came 
into existence by stages, there are several dates on which 
a centenary celebration might have been justified, but, as 
the coimcil has announced in its annual reports for some 
years, 1929 was selected as the most appropriate. 

The first possible date was 1822, for in November of 
that year some fellows of the Linnean Society, meeting at 
the house of William Kirby, the entomologist, gratified 
their discontent with the disproportionately small atten- 
tion given to zoology by the Linnean Society by deciding 
to form a Zoological Club. They were still tied by loy- 
alty to their parent society, and when they drafted the 
rules of the new body they limited membership to fellows 
of the Linnean Society, and arranged that their scientific 
work should be published by that society. The work they 
contemplated and for some time carried out did not in- 
clude the maintenance of a living collection. There is still 
uncertainty over the transition from the Zoological Club 
of the Linnean Society to a Zoological Society with the 
chief object of establishing a zoological garden, and there 
is reason to believe that the latter had an independent 
origin, largely at the instigation of Sir Stamford Baffles, 
who, although a fellow of the Linnean Society, does not 
appear to have been a member of the Zoological Club. 

‘ The first known prospectus of the Zoological Society 
was issued in 1825 and announced as its object the forma- 
tion of a society that should have the same relations to 
zoology and animal life that the Horticultural Society 
bore to botany and the vegetable kingdom. There were 
77 original subscribers, among whom may be mentioned 
Sir Stamford Baffles, Sir Humphry Davy, president of 
the Royal Society, the Duke of Bedford, the Marquis of 
Lansdowne, Robert Peel and Alexander Baring, MT. In 
this prospectus there was no suggestion of the existence 
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of the Zoological Club of the Linnean Society, or of limi- 
tation of the members of the new society to fellows of 
the Linnean Society. But there was overlapping of in- 
terest, and Mr. Vigors, who was the first secretary and 
last chairman of the Zoological Club, was the first secre- 
tary of the Zoological Society. The club was dissolved, 
apparently, in 1829, by w-hich time most of its members 
had joined the new society. 

A house was obtained in Bruton-street for the new 
society, where meetings were held, a museum established, 
and a certain number of living birds and mammals kept. 
In the course of 1826 negotiations with the Crown were 
successfully conducted for the use of part of Begent’s 
Park, and the latter part of 1826 and 1827 were occupied 
with the laying-out of the new Zoological Gardens. 
Early in 1828 there were a few pinioned wild duck on a 
lake, an emu, an otter, some silver-haired rabbits and sev- 
eral birds of prey. It is reported that on February 25, 
1828, there were four visitora to the gardens, but under 
what conditions they were admitted is not known^ On 
April 27, 1828, a superintendent was appointed, and it 
was decided that visitors should be admitted on the 
presentation of a voucher from a fellow and the payment 
of Is. Considerable progress was made during the re- 
mainder of 1828 in stocking and laying out the gardens. 
The first report of the council appeared in 1829, when the 
society received its Boyal Charter, and the oldest voucher 
for admittance that has been traced was signed by a 
fellow who did not join the. society until 1829. 


EXHIBIT OF OPTICAL INSTRUMENTS AND 
PRODUCTS 

Ukber the joint auspices of the Optical Society of 
America and the Bureau of Standards there will be 
an exhibit of optical instruments and optical products 
in the buildings of the bureau at Washington, D. C. 
This exhibition will be open from 9: 00 to 4; 30, Oc- 
tober 31, November 1, 2 and 3 and for one evening 
session to be designated later by the Optical Society. 

It is the desire of the committee to include in this 
exhibit all the newer instruments which have been de- 
veloped by scientific investigators and our commercial 
firms. Research workers are particularly invited to 
contribute exhibits designed to illustrate the progress 
of their work and their attention is called to the fact 
that such an exhibit is often more useful than the 
presentation of a formal paper for emphasizing the 
significance and importance of an investigation. All 
American made instruments or products in w^hich the 
application of optical principles is an important part 
in design, construction or use are eligible for exhibi- 
Idon. The following lists will serve to partially indi- 
cate the contemplated scoj^ of the exhibit; optical 
and colored glasses, fused silica, optical components, 
spectacle lenses, ophthalmic instruments^ binoculars, 
micro^ppes, photographic apparatus, colored photo- 
graphic proc^es, nfotibn-pictuxe apparatus, astro- 


nomical instruments, interferometers, spectral appa- 
ratus, metrological instruments, surveying and nau- 
tical instruments, search lights, telescopic gunsights, 
photometric apparatus, optical pyrometers, colori- 
metric instruments, vacuum discharge tubes, special 
systems of illumination, etc. 

I. C. Gardner, Chairman, 
Committee on Optical Instruments Exhibit 

Bureau of Standards 

THE PLACE OF SCIENCE IN EDUCATION 

Thebe has just been published a report of the com- 
mittee of the American Association for the Advance- 
ment of Science on “The Place of Science in 
Education.^^ 

This report is organized under seven headings as 
follows and the summarizing sentence is given for 
some of them: 

I. The Committee’s Understanding of its Functions, 

II. The Search for Enduring Facts and the Growth 
of Confidence in the Guidance of Scientific Truth. 
Science instruction both in school and out needs better 
organization, more effective cooperation to make even 
the health knowledge now available function more com- 
pletely in the lives of people generally. 

III. Obligations of Science Knowledge. Science, not 
to be discredited, must devise effective ways and means 
of developing, in its devotees first and in the whole 
people ultimately, a sense of moral obligation that will 
prevent the newly acquired knowledge and method of 
science serving base ends, 

lY. The Science Subjects in Educational Programs. 
The hopeful element is that the stereotyped science 
courses of the college are being replaced in the earlier 
years at least by new types, tentative at present but 
frankly experimental, looking toward a more satisfactory 
college science sequence. The whole problem needs care- 
ful study. 

Y. Summaries of Types of Specific Studies Relating 
to the Educational Uses of Science. The above repre- 
sent but a beginning in the application of the objective 
scientific method to the problems of science teaching. 
Such investigations must be multiplied and verified by 
those truly interested in the scientific solution of such 
questions. 

YI. Those who Teach Science. A more tho*<ough- 
going preparation in the fundamentals of science is 
needed by all who aspire to teach it. 

YII. Those who have Developed Science. Science as 
method is quite as important as science subject-matter 
and should receive much attention in science instruction. 

The committee offers the following recommenda- 
tions : . 

(a) That some organization of national scope such 
as the United States Bureau of Education, or the Re- 
search Division of the National^ Education Association, 
be asked by this committee to undertake a eomprehen- 
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sive and intensive study of the situations, tendencies 
and needs of science instruction in educational systems. 

(b) That the services of a field secretary be secured, 
to "work with existing agencies, to distribute informa- 
tion on research in science education, to stimulate further 
research, to operate as a sort of clearing-house agent and 
to continue the organizing of new groups of science 
teachers, writers for popularization of science, etc. This 
field secretary should work under the guidance of the 
Committee on the Place of Science in Education, or 
under the guidance of a national council of science teach- 
ers as soon as such a council is formed. 

(c) That a national council of science teachers be 
organized to advance science teaching, to increase public 
appreciation of science and to secure for science teachers 
increased facilities and a wider usefulness. The services 
of a field secretary would be very useful in the organiza- 
tion of such a council. 

A copy of the full report will be mailed on request 
sent to Elliott R. Downing, School of Education, Uni- 
versity of Chieago, Chicago, Illinois. 


SCIENTIFIC NOTES AND NEWS 

Db. William Wallace Campbell, director of the 
Lick Observatory and president of the University of ^ 
California, received the honorary degree of doctor of 
science from Columbia University on June 5. 

Among the honors listed on the occasion of the 
birthday of the King of England is a knighthood con- 
ferred on Captain George Hubert Wilkins, who with 
Lieutenant Carl B. Eielson recently flew from Alaska 
to Spitzbergen. 

Dr. G. H. HARoy, professor of geometi^ in the 
University of Oxford, and Dr. F. G. Hopkins, pro- 
fessor of biochemistry in the University of Cam- 
bridge, have been made foreign members of the So- 
ciety of Sciences of Gottingen. 

The first award of the Dalby memorial prize, for 
the best original work in otology during the previous 
five years, has been made to Dr. Otto Mayer, of 
Vienna. The award is in the hands of the council of 
the Royal Society of Medicine, acting on the recom- 
mendation of the president and vice-president of the 
section of otology, 

Proeessor Lionel William Ltdb, professor of 
geography in the University of London, has been ap- 
pointed a foreign member of the Hungarian Acad- 
emy of Science. 

Dr. Max Planck, professor of physics in the Uni- 
versity of Berlin, celebrated his seventieth birthday on 
April 23. To commemorate this occasion his friends 
and colleagues have founded a gold medal to be 
awarded for distinguished work in theoretical physics. 


Professor Karl von Korden, professor of medi- 
cine at the University of Frankfort, and Professor 
Friedrich Miiller, professor of medicine at the Univer- 
sity of Munich, will celebrate their seventieth anniver- 
saries in September. 

Emile Picard, professor of mathematics in the Uni- 
versity of Paris, celebrated in May the fiftieth anni- 
versary of his scientific career. 

Professor Hermann T. Vult^ who retires in June 
as professor of household chemistry in Teachers Col- 
lege, Columbia University, was tendered a farewell 
luncheon by his colleagues at the Columbia faculty 
house, on which occasion a gold-banded ebony cane, 
suitably inscribed, was presented to him. By action 
of the trustees Professor Vulte will continue to oc- 
cupy his research laboratory. 

Professor Evan Thomas, one of the oldest pro- 
fessors at the University of Vermont, retires this June 
under the provisions of a Carnegie pension, having 
completed over a quarter of a century of service at 
the university. 

At the annual meeting of the American Society for 
Clinical Investigation, held in Washington, D. C,, on 
April 30, Dr. Jonathan C. Meakins, Montreal, was 
elected 'president; Dr. James L. Gamble, Boston, vice- 
president; Dr. George A. Harrop, Jr., Baltimore, 
treasurer, and Dr. Joseph T. Weaxn, Boston, reelected 
secretary. 

At the anniversary meeting of the Linnean Society 
of London on May 24 the following were elected offi- 
cers for 1928-29: President, Sir Sidney Harmerj 
vice-presidents, Dr. W. T. Caiman, H. N. Dixon, H. 
W. Monckton and Dr. E. J. Salisbury; treasurer, H. 
W. Monckton; secretaries, Dr. G. P. Bidder (zoology) 
and J. Ramshottom (botany). 

Professor Leo Edward Melchers, head of the de- 
partment of botany and plant pathology, Kansas 
State Agricultural College, who is on leave in Egypt, 
was recently made chief mycologist in charge of the 
section of mycology in the Ministry of Agriculture. 
During his stay in Egypt he is undertaking the reor- 
ganization of the mycological work for the Egyptian 
government. He was recently made chairman of a 
committee on plant quarantine and inspection work 
in Egypt, the plan being to improve the present ser- 
vice and facilities for conducting the work. 

Dr. B. T. Dickson, until recently professor of 
plant pathology of McGill University, Canada, has 
been appointed chief of the division of economic bot- 
any of the Commonwealth Council for Scientific and 
Industrial Research of Australia, which division he is 
now in process of organizing. Dr. Dickson originally 
went to Australia to take charge of the plant patho- 
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logical work of the council and this is now being ab- 
sorbed in the larger division. 

Paul C. Standley, formerly of the U. S. National 
Museum, has been appointed associate curator of the 
herbarium in the Field Museum of Natural History, 
Chicago. He began work in his new position on 
June 1. 

Cliffobu S. Leonard, assistant professor in the de- 
partment of pharmacology and toxicology at Yale 
University, has joined the staff of the chemical re- 
search laboratories of Burroughs Wellcome and Com- 
pany, Inc., in New York. 

James Girvin Peters has been appointed chief of 
the branch of public relations in the United States 
Forest Service, Mr. Peters succeeds Major R. Y. 
Stuart, who on May 1 took over his duties as chief 
forester. 

The U. S. Coast and Geodetic Survey announced 
on June 1 the. appointment of Leo 0. Colbert as di- 
rector of coast surveys of the Philippine Islands, to 
succeed R. B. Derickson, who will be assigned to other 
duty. 

Be. S. Herbert Anderson, associate professor of 
physics at the University of Washington, has been 
granted a year’s leave of absence to engage in re- 
search work for the Guggenheim Foundation of New 
York. His studies will concern the field of sound as 
related to aeronautics to develop instruments for land- 
ing in fog and other safety devices. He will report 
at Wright Field, Dayton, the army engineering head- 
quarters, on July 1. 

August F. Foerste, of Dayton, who was granted 
an award from the Marsh fund by the National Acad- 
emy of Science, sailed on June 8 to spend the summer 
visiting collections and field localities in northern 
Europe. 

Francis J, Pettijohn, on leave for study from 
the department of geology, Oberiin College, will spend 
the summer studying the ancient crystallines near 
Sioux Lookout, Ontario. He will be accompanied by 
Mr. Walter Chappel, a recent Oberiin graduate in 
geology. The work will consist of a reconnaissance 
survey, followed by an intensive study of the critical 
areas. 

Hugo Winkenwerder, dean of the college of for- 
estry at the Uhiversity of Washington, left on May 
26 for Europe, where during the summer he will make 
a study of botanical gardens and ancient forests. 

The department of vertebrate paleontology of the 
American Museum of Natural History is sending out 
three men, Peter Kaisen, Ernest Kaisen and Glen 
Streeter, to cooperate with the Colorado Museum of 


Natural History in completing the Folsom, New Mex- 
ico, bkon excavations, noted because of the association 
of human artifacts with an extinct species of bison. 

Dr. Albert Ernest Jenks, professor of anthropol- 
ogy in the University of Minnesota, will head an ex- 
pedition which was to leave about June 10 by motor 
and railroad to dig for six weeks in the Mimbres Val- 
ley, New Mexico, where they expect to find traces of 
prehistoric culture. 

Plans for an expedition this summer to study 
marine sedimentation and its influence on ocean life 
at the West Indies, with Dr. William Beebe, of the 
New York Zoological Society, and Dr. Charles Fish, 
director of the Buffalo Society of Natural Sciences, 
among its members, have been announced by Pro- 
fessor Richard M. Field, of the department of geol- 
ogy at Princeton University. 

Dr. Henry J. Cox, of the United States Weather 
Bureau, has been appointed a delegate of the Geo- 
graphic Society of Chicago to the International Geo- 
graphical Congress, which meets in London and Cam- 
bridge, England, from July 13 to 26. He has also 
been named as a delegate to the same congress by the 
National Academy of Sciences and National Research 
Council in Washington. 

Professor Charles P. Berkey, professor of geol- 
ogy in Columbia University, has been invited to take 
part in an arranged discussion on the geology of Cen- 
tral Asia at the meetings of the British Association 
for the Advancement of Science, which will be held 
in Glasgow next September. Professor Berkey will 
attend the convention as an official delegate of the 
American Museum of Natural History and of Co- 
lumbia University, 

Dr. G. Struve, director of the Berlin University 
Observatory at Neu-Babelsberg, Germany, arrived in 
the United States on June 4. Dr. Struve came at the 
invitation of the University of Chicago and of Yerkes 
Observatory, of which he was recently nominated 
honorary research associate professor. He will also 
visit the Lick Observatory. 

Dr. Hans Wildbolz, professor of surgical and 
diagnostic urology in the University of Berne, gave a 
Mayo faundation lecture on June 7, at tlie Mayo 
Clinic, Rochester. i 

Professor G. W. Ritchey, of the Solar Observa- 
tory, Pasadena, delivered an address on May 11 before 
the Royal Astronomical Society, in which he explained 
the method of the construction of “cellular” mirrors 
carried on at the Paris Observatory, On May 16, 
Professor Ritchey spoke on “The Modem Reflecting 
Telescope,” before the Optical Society in the Imperial 
College, South Kensington. 
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Dr. George C. Shattuck, assistant professor of 
tropical medicine at the Harvard Medical School, 
gave a lecture in London, on May 21, on his recent 
expedition to Liberia and the Congo, before the Royal 
Geographic Society. 

Professor W. F. G. Swann, of the Bartol Research 
Foundation, addressed the colloquium at the Bell 
Telephone Laboratories, New York City, May 28, 
on ^Tossible Modifications in Electrodynamics and 
Their Consequences,” 

Arthur E, Morgan, president of Antioch College, 
formerly chief engineer of the Miami Conservancy 
District, addressed a meeting of the geology section 
of the Ohio Academy of Science, June 2, on the sub- 
ject of the problems connected with flood prevention 
in the Dayton area. 

The surgical papers of Dr. William Stewart Hal- 
sted, who died in 1922 and who was for thirty-two 
years surgeon-in-chief of the Johns Hopkins Hos- 
pital, have been published in two volumes as a tribute 
to his memory. 

A MEMORIAL volume, containing more than 200 
pages with photographs, prepared by employees of 
the Panama Canal to commemorate the life and works 
of the late Major-General Geoi’ge W. Goethals, has 
been sent to his widow. 

The one hundred and twenty-fifth anniversary of 
the birth of the chemist Justus Liebig, who was born 
at Darmstadt, is to be celebrated by rebuilding with 
the original material the house in which he was born, 
and the addition to it of a museum. 

Dr. Howard A. Lothrop, professor of surgery at 
the Harvard Medical School, died on June 4, at the 
age of sixty-four years. 

William Edward Plummer, director of the Liver- 
pool Observatory, died on May 22, aged seventy-nine 
years. 

Dr. F. M. Perkin, of England, one of the foun- 
ders of the Faraday Society, died on May 24. 

The deaths have been announced of the following 
German scientific men : Dr. Otto Staude, professor of 
mathematics at the University of Rostock; Dr.^ Gustav 
Schultz, professor of chemical technology and metal- 
lurgy in the University of Munich; Dr, Johannes 
Gadamer, professor of pharmaceutical chemistry in 
the University of Marburg, and Dr. Julius Hirsch- 
wald, professor of mineralogy and geology in the 
University of Berlin. 

Professor Otto Nobdenskjoeld, well-known 
Swedish Arctic and Antarctic explorer and professor 


at the University of Gothenberg, died on June 2, at 
the age of fifty-nine years. 

The Pacific section of the American Association 
for the Advancement of Science is meeting at Pomona 
College from June 13 to 16. Various affiliated socie- 
ties are holding their meetings in conjunction with it, 
including the Astronomical Society of the Pacific, the 
American Meteorological Society, the American 
Physical Society, the Pacific sections of the American 
Chemical Society, the American Association of Eco- 
nomic Entomologists, the Botanical Society of Amer- 
ica, the Western Society of Naturalists, the Society 
for Experimental Biology and Medicine and others. 
The meeting is presided over by the president of 
the section, Dr. Charles A. Kofoid, professor of zool- 
ogy at the University of California. On Wednes- 
day evening, June 13, he delivered an address on ^^The 
Luminescence of the Sea.” Other general lectures 
are to be given by Dr. F. H. Scares, assistant di- 
rector of the Mt. Wilson Obseiwatory, on ‘^Counting 
the Stars,” and by Dr. Charles K. Edmunds, president 
of Pomona College, on “Some Physical Features of 
China.” 

Problems confronting federal, state and local health 
authorities, including prevalence of leprosy in the 
United States, the present status of trachoma and its 
treatment, the relation of iodine to goiter, and other 
public health matters of mutual concern, were con- 
sidered by the joint sessions of the annual Conference 
of State and Provincial Health Authorities of North 
America, meeting in Minneapolis, June 8 and 9, under 
the auspices of the United States Public Health 
Service. 

The fourth Pacific Science Congress will be held at 
Batavia, Buitenzorg and Bandoeng, Java, during May 
and June, 1929, under the auspices of the Pacific 
Science Association. The general president of the 
congress and chairman of the Netherlands Indies Pa- 
cific Research Committee is Dr. A. A. L. Rutgers. 

At a general meeting of members of the British 
Institute of Metals on May 8, an invitation was pre- 
sented on behalf of the American Institute of Mining 
and Metallurgical Engineers for the Institute of 
Metals to visit America and meet with the American 
body in 1932. According to the Electrical Beviem the 
president of the institute, Dr. W. Rosenhain, P.R.S., 
suitably acknowledged the receipt of the invitation, 
and indicated that it would be gladly accepted by the 
institute. 

Plans for the twenty-third International Congress 
of Americanists, to be held in New York the week of 
September 17, have been announced. The congress, 
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whieli holds biennial sessions, is devoted to the study 
of the peoples of pre-Columbian America, both eth- 
nically and from the point of view of environmental 
factors. Sessions of the congress will be held at the 
Natural History Museum, at the Museum of the 
American Indian, at Columbia University, and at the 
Brooldyn Museum. The program includes general 
and . sectional meetings and various entertainments. 
Henry Fairfield Osborn is chairman of the honorary 
committee and Franz Boas of the organizing commit- 
tee. Other members of the latter committee include 
George G. Heye, Stewart Gulin, A. V. Kidder and P. 
E, Goddard. Two previous meetings of the congress 
have been held in this country: the, thirteenth in New 
York in 1902 and the nineteenth in Washington in 
1915. 

Following the action taken by the executive board 
of the National Research Council on April 24, that 
the National Research Council adhere through its di- 
vision of geology and geography to the International 
Geographical Union, the following seven del^ates 
have been named to the International Geographical 
Congress to be held in London and Cambridge from 
July 14 to 25 : Dr. Wallace W. Atwood, president and 
professor of physical geography, Clark University; 
Colonel C. H. Birdseye, chief topographic engineer, 
U. S. Geological Survey ; Dr. Isaiah Bowman, director 
of the American Geographical Society, New York 
City; Dr. Albert P. Brigham, professor of geology in 
Colgate University; Dr. Henry J. Cox, senior meteor- 
ologist, U. S. Weather Bureau, Chicago, 111.; Dr. 
Douglas Johnson, professor of physiography, Colum- 
bia University, and Colonel E. Lester Jones, director 
of the U. S, Coast and Geodetic Survey. 

The United States Civil Service Commission an- 
nounces an open competitive examination for senior 
physicist, applications for which must be on file with 
the commission at Washington not later than July 5. 
The examination is to fill a vacancy at the Signal 
Corps Laboratory, Monmouth, N. J., and vacancies 
occurring throughout the United States in positions 
requiring similar qualifications. The entrance salary 
for this position in the departmental service in Wash- 
ington, D. C., and of the present vacancy in the Sig- 
nal Corps Laboratory at Monmouth, N. J., is $5,200 
a year. Competitors will not be required to report 
for examination at any place, but will be rated on 
their education and experience, and writings to be 
filed with the application. 

According to the annual report of the Rockefeller 
Foundation, the following medical schools were as- 
sisted during 1927 : State University of Iowa, Univer- 
sity of Montreal, National School of Medicine and 


Pharmacy, Haiti; Faculty of Medicine, Sao Paulo, 
Brazil; University College, London; London Hospital 
Medical School, University of Cambridge, University 
of Edinburgh, University of Lyon, Free University of 
Brussels, University of Strasbourg, twenty deparb 
ments in twelve French and Italian medical schools, 
Institute of Psychiatric Research, Munich; University 
of Zagreb, American University in Beirut, Chulalong- 
korn University, Bangkok; Shantung Christian Uni- 
versity, Tsinan ; Shanghai Union Medical School, 
Hsiangya Medical College, Changsha; Keio Univer- 
sity, Tokyo. 

Two prizes are offered by the Eugenics Research 
Association for the best essays written by an Ameri- 
can author and two prizes for essays written by Euro- 
pean authors on the topic : ^^A comparison of both the 
crude birth-rate, the birth-rate per 1,000 females 15 
to 45 years of age, and the 'vital index' (or 100 
births/deaths ratio) of the Nordic peoples and non- 
Nordic peoples in the Americas.” Data are to be 
considered in different periods from 1850 to the pres- 
ent time, or that of the last available census or regis- 
tration. Nordic peoples in the Americas are consid- 
ered to be those whose ancestors came mainly from 
Nordic countries. For the purposes of this investiga- 
tion Nordic countries are defined as including the 
Scandinavian countries south of about 63® N, lai, 
the Netherlands, England, Scotland, North Ireland' 
and the German States of Schleswig-Holstein, Meck- 
lenburg, Hannover and Westphalia. Any other sec- 
tion of Europe, any part of Asia and Africa north of 
the* Zambezi, may be regarded, for the purposes of 
this study, as "non-Nordic.” The prizes offered in 
each of the two groups are : $1,000 for the best essay 
and $200 for the second best. The essay is to be type- 
written and mailed in time to reach Cold Spring Har- 
bor by February 1, 1929. Further details may be ob- 
tained by addressing the Eugenics Research Associa- 
tion, Cold Spring Harbor, Long Island, New York. 

The sea life along the Great Barrier Reef will be 
studied by a British expedition that sailed for Aus- 
tralia on May 26. Naturalists of the expedition staff 
will investigate the composition and formation of the 
enormous coral reef and feeding habits of the sea ani- 
mals. They also hope to study the commercial possi- 
bilities of the region, including oyster, pearl, turtle 
and trochus shell resources. The expedition, which 
will be in the field for one or two years, is headed by 
Dr. C. M. Yonge, naturalist, who has been on the staff 
of the Marine Biological Association. The project of 
studying the coral reef was promoted by the British 
Association for the A.dvancement of Science, and a 
number of scientific organizations have subscribed 
to it. 
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UNIVERSITY AND EDUCATIONAL 
NOTES 

A GiPT of $100,000 has been made by Mr, and Mrs. 
R. T, Crane, Jr., Ipswich, Mass., toward the endow- 
ment of the department of therapeutics of New York 
University and Bellevue Hospital Medical College. 

The University of Southern California plans to ask 
the medical profession of Southern California to raise 
$500,000 for the endowment of the new medical school 
which will open in September. An entire new fac- 
ulty is to be appointed in the reopening of the medi- 
cal school. The appointment of the full-time pro- 
fessors for the preclinical work will be made in the 
next few months. 

The corporation of Yale University has increased by 
$500 the salaries in each grade of the assistant pro- 
fessorships and associate professorships and has raised 
the minimum salary for full professors from $5,000 
to $6,000. 

Captain Edward Steidle, of the Carnegie Institute 
of Technology, has been appointed dean of the school 
of mines and metallurgy at the Pennsylvania State 
College. 

Dr. John Frazer, professor of chemistry and for 
the past sixteen years dean of the Towne Scientific 
School of the University of Pennsylvania, has resigned 
as dean in order to continue his teaching and to de- 
vote himself to research in chemistry. He has been 
granted a leave of absence for the coming year. 

Dr. Robert Chambers, Jr., professor of micro- 
scopic anatomy in the Cornell University Medical Col- 
lege, has been appointed by New York University to 
be chairman of the department of biology and re- 
search professor of biology at its Washington Square 
College. 

Dr. Sydney W. Britton, associate in physiology at 
the Johns Hopkins University, will leave at the end of 
the scholastic year to become professor of physiology 
at the University of Virginia Department of Medicine, 
Charlottesville. 

Dr. Sherman C, Bishop, zoologist in the New York 
State museum since 1916, has been appointed pro- 
fessor of zoology in the department of biology at the 
University of Rochester. 

Dr. John G. Sinclair, of the department of anat- 
omy at the University of Wisconsin, will go to the 
University of Texas as associate professor of embry- 
ology and histology in the medical school at Galveston, 
Texas. 

. Professor J. M. Bryant, of the University of 
Texas, has been appointed professor of electrical en- 
gineering and head of the department at the Univer- 
sity of Minnesota. Professor I. M. Kolthoff, of the 


University of Utrecht, Holland, has been appointed 
professor of analytical chemistry and chief of the 
division. 

Dr. Arthur T. Evans, for the past five years head 
of the department of botany and plant pathology at 
South Dakota State College, has resigned to become 
head of the department of botany at Miami Univer- 
sity, Oxford, Ohio. 

At the University of London the following ap- 
pointments have been made: Dr. Percival Hartley, of 
the National Institute of Medical Research, has been 
appointed to the university chair of biochemistry 
tenable at the London School of Hygiene and Trop- 
ical Medicine. Dr. C. B. Fawcett, reader in geog- 
raphy in the University of Leeds, has been appointed 
to the university chair of economic geography tenable 
at University College. Dr. Geoffrey Hadfield has 
been appointed to the university chair of pathology 
tenable at the London School of Medicine for Women, 


DISCUSSION AND CORRESPONDENCE 
OVARIAN SECRETION AND TUMOR 
INCIDENCE 

In Science for April 13, 1928, Dr. W. S. Murray^ 
has published, in reply to my note in Science of Jan- 
uary 27, 1928,^ a second article on the relation be- 
tween the internal secretion of the ovary and the 
origin of tumors of the mammary gland in mice. In- 
asmuch as the statements of this author as to the facts, 
on which the proof of the significance of internal se- 
cretions of the ovary for the development of mam- 
mary cancer in mice is based, are incorrect, and in 
particular as his statements as to my work concerning 
this problem are incorrect, I feel constrained to state 
briefly what I believe to be the correct interpretation 
of the facts in this case. 

(1) According to Dr. Murray, in my series of ex- 
periments (published twelve and nine years ago),® my 
own figures prove that the reduction of tumor rate 
through castration on the one hand, and through pre- 
vention of breeding on the other hand, are of approxi- 
mately the same order. This conclusion is made pos- 
sible only by adding together all my castration experi- 
ments, irrespective of the time at which the castrations 
were carried out. This is a procedure which is mis- 
leading, the inadvisability of which I have einpha- 
sized in my paper published nine years ago. There I 
pointed out that mice castrated at the age of three 
to four months remain practically free from tumors. 
There, was one doubtful case among fifty-four cas- 
trated animals between the age of three and six months 

1 Murray, W, S., Science, 66, 600, 1927, and 67, 396, 
1928. 

2Loeb, Leo, Soeencse, 67, 104, 1928. 

s Loeb, Leo, Am. Jom%. Oa^r 1, 1, 1916, 

and Jowmal of Mediad Bosemch, 40, 477, 1919. 
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in which a tumor arose, and, as I then stated, there 
was some reason for believing that in this instance we 
had to deal with an animal which was older than four 
months. But even conceding that there developed one 
tumor among fifty-four castrated mice, we would have 
accomplished through castration in mice, at an early 
stage of sexual maturity, a reduction in the tumor rate 
from 68 per cent, to 1.8 per cent. These results, and 
similar ones obtained by Cori,^ whose mice were cas- 
trated at a still earlier period of life and remained 
entirely free from- tumors, show that castration carried 
out in early life, by removing the cyclic stimuli exerted 
on the mammary gland through internal secretions 
given off by the ovary, prevents the development of 
mammary cancer in mice, which otherwise were des- 
tined hereditarily to have a higher tumor rate. 

There was in addition one group of seventeen mice 
castrated between the age of four to six months, among 
w’hich there were therefore no mice younger than four 
months; in this group there appeared four tumors. 
If we include this group among the animals castrated 
between the age of three to six months we obtain five 
mice with tumors among seventy-two castrated mice; 
this corresponds to 7 per cent. It is only if we cas- 
trate mice fully six months old or older that the in- 
cidence of cancer becomes higher. 

(2) This is a result totally different from the effect 
produced through prevention of breeding. Through 
the latter procedure it was possible, in these investi- 
gations carried out by Miss Lathrop and myself, to 
effect in some strains a reduction of 30 per cent, or 
slightly more; but in other strains the reduction was 
much smaller. In one strain of non-bred mice there 
was even an increase in the tumor rate, partly owing 
to the increase of length of life due to non-breeding. 
On the average the tumor rate of the mice belonging 
to families with a high tumor rate fell to about 30 
per cent, and in one case to about 23 per cent., while 
in other eases it remained considerably higher. In 
general, in non-breeding mice the tumor appeared 
later in life than in mice which were bred. Different 
strains varied as to the effect of prevention of breed- 
ing on the cancer rate, but we did not obtain by these 
means a diminution of the tumor rate below 20 per 
cent. In the strain used by Dr. Cori the non-breeding 
caused only a slight reduction in the tumor rate. 

The fact, shown in my previous experiments, that 
prevention of breeding, in general, reduces the tumor 
rate, although to a less extent than early castration, 
proves that, in addition to the cyclic stimuli exerted by 
other ovarian structures, also the stimuli given' off by 
the internal secretion of the corpus luteum and the 
stimuli associated with the abrupt cessation of the 

^ Cori, C. P., Journ, Bpper. Med.^ 46, 283, 1927. 


action of the corpus luteum following the preceding 
growth period, may play a r51e in the development 
of mammary carcinoma in mice, 

(3) As I pointed out in my previous note, I at- 
tempted to confirm the results thus obtained through 
transplantation of ovaries into castrated male mice 
belonging to strains with a high incidence of cancer. 
Owing to conditions over which I had no control, the 
number of experiments had to be limited and I ob- ^ 
tained therefore negative results. Murray, in operat- 
ing upon a much larger number of male mice, suc- 
ceeded in obtaining positive results in a small minority 
of his animals. I consider his results as a valuable 
contribution to this problem; however, as far as the 
main point at issue is concerned, the importance of the 
internal secretion of the ovary in the production of 
mammary tumors in mice and of the quantitative in- 
teraction of these substances with hereditary factors, 
this had been demonstrated conclusively through our 
earlier experiments and it has been confirmed by the 
work of Cori. 

(4) As far as the stock of mice is concerned which 
served for these experiments and which is referred to 
by Dr. Murray, I may state that I observed personally 
not only the mice castrated by myself previously, but 
also certain control mice which developed tumors 
under conditions under which the mice castrated, at an 
early period, remained free from tumors. 

I may further state that the investigations on hered- 
ity of mammary cancer in mice, on which the experi- 
ments concerning the action of internal secretions were 
based, were jointly carried out by Miss Lathrop and 
myself. While the mice used for breeding were al- 
most exclusively attended to personally by Miss 
Lathrop, I visited the breeding establishment from 
time to time, and had occasion to convince myself of 
the untiring energy, care and trustworthiness with 
which Miss Lathrop carried out the breeding experi- 
ments which I had suggested and in which she was 
deeply interested. In many cases, I controlled the 
results as to the development of tumors through aur 
topsies performed on this stock, and if a mistake did 
happen Miss Lathrop made it a point to inform me 
of such an occurrence. I have no doubt that the care 
which Miss Lathrop gave to the actual breeding of the 
mice was vastly superior to the attention which an 
ordinary attendant in laboratories is accustomed to 
give to such work; and it is on the cooperation of 
others that investigators have to rely in breeding ex- 
periments which are carried out on a large scale. 
Furthermore, in its important aspects the results 
which we have obtained as to the hereditary transmis- 
sion of tumor rate in distinct strains of mice have 
been confirmed by subsequent investigators, a fact 
which may be considered as a proof that the breeding 
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experiments had been carried out with the necessary 
care. 

(5) In these investigations we considered it suffi- 
cient to divide the mice to be used in the castration 
experiments into age groups covering in some eases 
two, in other cases three months periods. For statis- 
tical purposes, I combined these mice into one class, 
including the mice between three and six months of 
age. However, Miss Lathrop kept a record of the 
time of birth of each litter used in our work on the 
heredity of cancer in mice, and there is no justifica- 
tion for the conclusion on the part of Murray that 
such records were not kept. As to the mice which 
were castrated at this age (between three and six 
months), they had been prevented from breeding pre- 
vious to the operation; but if, contrary to our plans 
and knowledge, they should have bred, the result of 
castration in preventing the development of mammary 
cancers in these mice would have been the more strik- 
ing. 

(6) In conclusion I may state again that the in- 
vestigations, on which Murray reports, without excep- 
tion represent the type of experiments which I had 
carried out previously and that through this earlier 
work the significance of the various internal secretions, 
given offi by the ovary, for the development of mam- 
mary cancer in mice had been proven. 

Leo Loeb 

Department op Pathology, 

Washington University 
School op Medicine 

THE RING METHOD IN CHANGING SUR- 
FACE TENSION 

I HAVE just seen a very excellent paper by S. L. 
Bigelow and E. R. Washburn, published in the Jowr- 
nal of Physical Chemistry ^ on “Variations in the Sur- 
face Tension of Solutions.” 

It is a great pleasure indeed to read such a reliable 
and conscientious piece of work. I hope the authors 
will find it natural that I should explain a statement 
which I made somewhere and which they quote as “re- 
markable,” not in the complimentary sense of the 
word, I am afraid. The sentence read; “It is only 
through the ring method that it is possible to observe 
and study this phenomenon (changing surface tension) 
as it is the only procedure which permits the measure- 
ment of surface tension of the same layer of liquid at 
very short intervals.” This statement is not accepted 
by the authors of the ^>aper, who decide that it is 
“manifestly in error,” and they are quite surprised 
that I should have found anything by this method. 

In the first place, they are right, as it is obviously 
not the “only” method whereby such changes can be 


observed, but I maintain that it is the only one which, 
as I said, makes readings possible at “very short in- 
tervals.” Of course we may not call “very short 
intervals” the same thing. What I meant were inter- 
vals of the order of one second and less. I have pub- 
lished in my book experiments where eight measure- 
ments were taken in the first minute. The technique 
is described in the same volume. That, I stOl believe, 
is impossible with the capillary method. Furthermore, 
if Messrs. Bigelow and Washburn had read the afore- 
said book carefully, they might have understood how 
it was I managed to observe phenomena which they 
confirmed : “Pulling offi a ring, they say, and replac- 
ing it must seriously upset any molecular arrangement 
in the surface . . Well, it does, but I did not al- 
ways pull it off and replace it. I used a different sam- 
ple of the same solution for every measurement The 
ring was pulled off only once. 

However, I must add that, even when such precau- 
tions are not taken, the phenomenon of time-drop can 
be followed, but not as accurately, of course. 

Lecomte DU Nout 

Institut Pasteur, Paris 

“NUTRILITES” 

The term “vitamine” was introduced by Funk to 
designate those unknown factors in nutrition which 
were thought to prevent various diseases. This term 
with a modified spelling has become widely adopted in 
spite of its obvious defects. The term has been ap- 
plied in some cases to unknown substances which in 
small amounts are effective in the nutrition of fungi 
(including yeast), bacteria and other organisms. At 
present, however, the tendency is to restrict the use 
of the word “vitamin” entirely to substances con- 
cerned in animal nutrition. 

The word ^fi>ios” was introduced by Wildiers to 
designate an unknown substance which in small 
amounts stimulates yeast growth. The word “auxi- 
mones” was likewise introduced by Bottomley to 
designate substances of a similar nature which were 
thought to be effective in the nutrition of certain 
green plants. It is increasingly apparent that there 
axe unknown factors which function in the nutrition 
of many types of organisms. It is also obvious that 
there is nee^ for a general term to designate these 
factors. Otherwise it will be necessary to invent 
new names for substances found to be effective in 
the nutrition of bacteria, molds and other forms of 
life. None of the terms in use at present applies. 

It is suggested that the word “nutrilite” be used to 
designate all those vitamin-like substances which in 
small amounts function in the nutrition of organisms 
in general. The term has the advantage that it indi- 
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caies that the substances function in nutrition, but 
does not indicate in advance of our knowledge Ifhow 
they function. The term makes no extravagant claim 
as to the indispensability of the substance or to any 
peculiar relationship to life, as unfortunately the 
terms ^^vitamin” and ^^bios” do. In form the new 
word is similar to the word ‘^metabolite.” There is 
a closely related word already in the dictionary, 
“nutrility,” which pertains to nutrition, but is rarely 
used. 

We may then define a nutrilite as a substance, other 
than the well-recognized nutrients, which functions in 
small amounts in the nutrition of organisms. It is 
to be expected that borderline cases will appear in 
which it will be difi&eult to decide whether or not the 
material in question should be regarded as a nutrilite. 
This will not seriously impair the usefulness of the 
term, however, since a similar situation exists in the 
case of many words such as, for example, “carbo- 
hydrate” and “alkaloid.” 

Eoger J. Williams 

University op Oregon. 

AN ANCIENT WALRUS SKULL 

A rather interesting find, in the nature of an an- 
cient walrus skull, recently made on Georges Bank 
off. Cape Cod, has been presented to the Boston Society 
of Natural History. The skull, consisting of the fore 
part with tusks, which are twelve and fourteen inches 
long, and most of the flat-crowned crushing teeth of 
the upper jaw still in place, belongs to an animal now 
unknown as far south as the New England coast. 

It has not been determined how this skull came to 
be on the bank, nor is it known how long it may have 
lain on the sea bottom, but it is probable that it came 
there two hundred and twenty or three hundred years 
ago. The walrus occurred, during the Ice Age, as far 
south as Yirginia and the Carolinas, where fossil re- 
mains have been reported; in the seventeenth century 
it waR found on Sable Island, off the coast of Nova 
Scotia, while during the last century it was quite com- 
mon in the Gulf of St, Lawrence and on the shores 
of Labrador. It is quite possible at that time some 
of them may have visited the waters of the Gulf of 
Maine, or even strayed as far south as the Geoiges 
Bank, and that the specimen recently found belongs to 
one of these. 

Birger R. Headstrom 

Meuporu HuiLsid]^ 

Massachusetts 

THE ROYAL PHOTOGRAPHIC SOCIETY 

The Royal Photographic Society of Great Britain 
is holding its swenty-third annual exhibition in Sep- 
teahcr and October of this year. It is hoped that the 


American representation in the scientific section will 
be such as to demonstrate the place held by tliis coun- 
try in applied photography. I am collecting and for- 
warding American work for the scientific section again 
this year. Exhibits should consist of prints showing 
the use of photography for scientific purposes and its 
application to spectroscopy, astronomy, radiography, 
biology, etc. Photographs should reach me not later 
than June 8, and should be mounted but not framed. 
There are no fees. 

A. J. Newton 

Eastman Kodak Co., 

Bochester, N. Y. 

LOW HUMIDITY AND HIGH TACITURNITY 

Arizona is perhaps best known in the demi-lands of 
letters as the abode of strong, silent men. So steeped 
in sentimentality is the lore of their laconism that a 
pragmatic interpretation has become imperative. 

The low humidity of Arizona is almost as prover- 
bial as the silence of her strong men. This is no mere 
fortuitousness. For low humidity begets parched 
throats, and it is axiomatic that a desiccated larynx 
and a vociferous tongue are incompatible. 

A practical application suggests itself. Repression 
of verbosity has been, at times, a problem of national 
concern, actually jeopardizing the Senate rules. The 
atmosphere of the district is notoriously humid, and 
in such an environment loquacity thrives. But to 
euthenics there is available an effective antidote, a 
local anesthetic of uncanny selectivity. Even the 
most garrulous of filibusters could be silenced quickly 
by the aid of a potent air-dehumidizer. 

E. A. VUILLEUMIER 

Dickinson College 


REPORTS 

HORIZONTAL VERSUS VERTICAL FORCES 
IN CRUSTAL MOVEMENTS OF 
THE EARTH 

Professor Bailey Willie, of Leland Stanford 
University, and now president of the Geological 
Society of America, addressed the Boston Geological 
Society on January 11, 1928, o!i “Eorizontalist or 
Verticalist?” 

The doctrine of the direction of forces causing 
diastrophism is a question of faith. Willis stated 
that he was brought up a horizontalist, and in 1876 
G. K. Gilbert had told him to study Appalachian 
structure, and he was carried far in seeing the effects 
of horizontal thrusting. On later expeditions into the 
Alps, the Andes and into Patagonia Willis found Ms 
faith in horizontalism supported. Later he went to 
California, where Gilbert had studied the structure of 
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the Basin Ranges and had concluded that there the 
forces had acted upward from below. Willis first 
accepted the fact that the Sierra Nevada had been 
tilted but not deformed. 

Louderback had described normal faults, arranged 
as step faults, dipping east, along the eastern front 
of the Sierra Nevada, and which there bound the 
range. Willis considered these as superficial slides 
into the eastern basin, and that the tilting of the 
mountain had been accomplished by rotation of the 
mountain block on a rounded base by a horizontal 
force from the west. 

Two recent field seasons in Owens Valley and Mona 
Lake country along the east base of the Sierra Nevada 
showed Willis that the normal step faults are but 
minor slips, and the crest of the range is not the top 
of the fault scarp, but the top of an arched surface. 
The arch ends at an elevation of nine thousand feet 
on the east side, and from thei'e the blocks on the east 
dip into the valley. The main fault is curved back 
toward the west beneath the range. The westward 
back slope of the main range instead of being merely 
tilted is curved, or domed, and is intersected by faults 
with throws as great as a thousand feet. 

Willis coupled these observations with studies made 
in tunnels and drifts in the serpentine of the New 
Almaden mine where the rocks display an extreme 
squeezing beneath the Sierra Nevada. He thus con- 
ceived that the main force was horizontal, and was a 
tremendous deep-seated thrusting from the west 
against a stable block on the east. The rocks were 
squeezed as in a vise. A component of the pressure 
was necessarily upward, doming the Sierra Nevada 
upland, and lifting the blocks along faults, which 
instead of being normal faults are reversed upthrust 
faults. 

This conception took Willis back to fxis experimeuts 
of wax and turpentine made in 1887 and 1888, in 
which he reproduced the folding of the Appalachian 
type. The lower surfaces of the material yielded by 
shear, and shearing planes developed at 45 degrees to 
the shearing force and caused displacements on a 
relatively large scale. 

If the upswelling is due to a movement in a deeper 
zone, it must have* been due to the conversion of a 
deep-seated crystalline rock into a gneiss, with ver- 
tical schistosity. In order to test this theory, Willis 
kept the problem in mind on a recent trip around 
the world. He had become a horizontal verticalist, 
because he saw how vertical movements of the earth’s 
crust could result from horizontal compression. 

During his visit to Japan, he examined the ranges 
of Hokkaido, the northern island of Japan. The 
central range, about seven thousand feet in height, 


is deeply dissected and rugged, revealing complexly 
folded Paleozoic sediments injected by tongues of 
granite. The block as a whole has an arched appear- 
ance. West of the range, Cretaceous beds are folded 
and overthrust westward toward Asia, They abut on 
the west against folds of early and mid-Tertiary 
strata, which have a more simple structure, but are 
also overturned toward the continent. Still farther 
west on the same island the folded Tertiary zone is 
succeeded by a platform of uplifted, but nearly hori- 
zontal Pliocene beds, from which one descends to the 
coast. 

A Paleozoic geosyneline, folded and intruded by 
granite, must have been peneplaned during the 
Mesozoic time. Then a new Cretaceous geosyneline 
formed west of it, and received its fill of sediments, 
and was in turn folded, by pressures which arched up 
the Paleozoic mass on the east. The cause of this 
swelling was the shearing and the development of 
schistosity in deep-seated crystalline rocks. The 
active force had come from the Pacific. A third 
geosyneline formed during the Tertiary time and west 
of the Cretaceous folds; and having received in turn 
its load of sediments, was folded before Pliocene 
time. The fourth, or Pliocene trough, has not yet 
been folded. 

The presence of folds en echelon, especially in the 
newer Japanese arcs, points to their lying in the shear 
zone between two rounded disc-like blocks — ^the one 
under the Pacific and east of northern Japan, the 
other under the Asiatic continent. The rotation of 
both blocks in a clock-wise direction has developed 
the shearing and folding en echelon between them. 
The location of granite intrusions in northern Japan 
was determined by tension. 

In the southern island of New Zealand, Willis made 
a section westward from Dunedin. On the eastern 
half of the island there is an elevated plateau sepa- 
rated by a deep valley from the Southern Alps to 
the west. The plateau is broken in an irregular 
fashion by rift valleys described by Cotton, The 
plateau is underlain by mica gneisses, as Willis termed 
them — crocks with horizontal banding but in which 
the sedimentary structures are preserved. The Southr 
-em Alps he found to be a tightly compressed iso- 
clinal fold, which must have been an old fold. On 
the west side of the range there is a shear-zone 
recorded by networks of quartz veins, while ^tter- 
zones reveal the modem revival of shearing. The 
region is probably underlain by a bathoHth of late 
Paleozoic age. WiUis pictures the movements as 
being mainly a horizontal thrust from the east, along 
the curving thrust-plane which dips from the western 
dde of the range and eastward under the range. As 
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a eomponent of this thrusting there was a vertical 
uplift of the plateau, due mainly to shearing in the 
mechanical zone. 

The island of Cyprus, in the eastern Mediterranean, 
Willis found to be of especial interest to him who 
seeks horizontal forces. Three main structural ele- 
ments are found in the island; in the north an east- 
west range of mountains; in the south a higher and 
broader range, and between them a central plain or 
lowland. The northern range includes Cretaceous 
Oligocene sediments, folded and faulted. The central 
lowland is of tilted and beveled Miocene shales and 
limestones, overlain unconformably by the horizontal 
Pliocene. In the Miocene sediments at the foot of 
the northern range, there is a marvelous exhibition 
of crushing. The southern massif is the famous Mt. 
Troodos, the old Olympus of Greek mythology. It 
is a mass of hornblendic igneous rock, an old plu- 
tonic mass, now gneissic. 

There has been a thnisting from the north, so that 
the northern mass has been moved southward. There 
are no faults in the Miocene central plain except 
normal faults due to tension. The Miocene dips 
northward o:^ the northern flank of Mt. Troodos at 
about 15 degrees, and the rocks have been stretched. 
The upland of Mt, Troodos is a smoothly rolling 
mature-land, and on it the ancient Miocene shoreland 
is approximately indicated by a longitudinal valley, 
high up on the flank of the mountain, where, banked 
in by the former euesta front of the Miocene, a sub- 
sequent river has cut a trench into the crystallines 
of the Troodos massif. 

This old shore-line indicates that there was a ver- 
tical movement of Mt. Troodos, probably as much as 
four thousand feet, while twenty miles to the north 
there is a great overthrust. Here, therefore, is an- 
other example of verticai movement in connection 
with great horizontal compression. The great move- 
ment came from the north and was deep-seated (the 
overthrusting of the northern range is only a shallow 
expression of it) and as a result of the development 
of gneissic structure in the Troodos mass in response 
to the horizontal compression, the southern part of 
the island was considerably uplifted. 

In response to questions on the Cyprus mass, 
Willis said that he thought that the movements were 
stni going on in Cyprus, of which the recent destruc- 
tive earthquake of Salamis is testimony. This raised 
the question of the cause of destructive earthquakes. 
Willis stated that in his opinion such earthquakes are 
not the result of slight movements on normal faults, 
hut rather the elastic spring of rocks, from the energy 
stored up in them throngh years of compression. 

Willis stated that he thought the thrusting upward 
of a piston of crystalline rock, like that at Mt. 


Troodos, with a drag along the side of the piston, 
and consequent removal of material from beneath the 
contingent areas of the lee side, away from the side 
of active horizontal pressure, is the cause of sub- 
sidence, and the formation of geosynclines, 

A lively discussion by Professors Lane, Daly, 
Terzaghi, Collet, Morris and Dr. Boydell followed 
Professor Willis’s address. 

Joseph L. Gillson 

Boston Geological Society 


SCIENTIFIC APPARATUS AND LAB- 
ORATORY METHODS 

THE USE OF THE X-RAY IN BIOLOGICAL 
INVESTIGATIONS 

Though X-ray pictures have been generally 
adopted by the medical sciences, they have been little 
used in the descriptive natural sciences where I believe 
they would greatly facilitate studies, A picture may 
save months of painstaking technical work. For stu- 
dents it would save the laborious work of microtomy 
and the subsequent reconstruction of organs from sec- 
tions. 

By using this method many a valuable organism can 
be kept intact that otherwise would have to be sacri- 
ficed for the purpose of study* 

As far as I know, X-ray pictures have been used in 
zoology and botany only by a few workers and by 
them in only a small way. Probably the first to use 
them was Dr, David Starr Jordan, who reproduced 
X-ray photographs of fishes, but confined himself in 
the main to showing the pictures without giving a de- 
tailed description of the objects represented. 

One of the main reasons why this method has been 
so little employed by biologists is the fact that its use 
necessitates expensive apparatus and that the pictures 
have to be made by carefully trained experts, who are 
thoroughly familiar with all the details of the process. 
In addition to that, the pictures themselves are quite 
expensive, and as a consequence only institutions with 
large available funds are able to undertake the work. 

Because of the splendid cooperation betw'een the 
Queen’s Hospital and Bernice P. Bishop Museum of 
Honolulu, I have been able to realize my ambition to 
study by means of X-rays the majority of the repre- 
sentatives of the ichthyological fauna of a relatively 
large area and also to make observations and experi- 
ments regarding . the adaptability of this method to 
biological studies as a whole. 

An undeniable advantage of the Roentgen method, 
as compared with all others, is that every bone, even 
the finest, may be seen in its natural position^ Even 
the intermuscular ossifications not connected with the 
skeleton can be clearly observed ; whereas by any other 
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known method their accurate position in relation to 
the rest of the body can be determined only with the 
greatest difficulty. Even while dissecting in the most 
careful and exact manner, one can not avoid cutting 
off some very fine points of the ribs or projections 
from some other bones. An X-ray picture makes this 
unnecessary. 

The X-ray picture would be especially valuable for 
studying fossils; above all for the study of fossil 
fishes. An X-ray picture resembles such a fossil much 
more than a skeleton without any of the soft parts 
could possibly do. While these parts are rather dim 
on the negative, they are sharply circumscribed and 
remind one of the shape of the fossilized animal, 
whose outlines and soft parts of the body can only be 
distinguished by a discoloration of the stone. 

In differentiating a number of closely related spe- 
cies of the same genus, whose only differences consist 
in colors and small dissimilarities of the body, the 
paleontologist is faced with an extremely difficult 
problem. It might be said that, in the meaning ap- 
plied to living species, such a procedure is, futile. By 
means of X-ray pictures real species distinguish them- 
selves through constant differences between each other 
(small differences of the skeleton, in the air-bladder, 
etc.}. These differences, however, in mazay species axe 
so inconsiderable that we can hardly use them as a 
basis for distinguishing paleontological species, if we 
consider that the fossil print incorporates a number 
of changes and disturbances of the several parts of a 
body. 

In studying the skeleton, the possibilities of bio- 
logical investigation are by no means exhausted. Even 
the usual X-ray picture shows that the soft parts of 
the body appear on the negative in varying degrees of 
intensity. On fishes, for instance, the air-bladder will 
appear very clear and sharply outlined, especially if 
the picture has been taken immediately after the death 
of the animal, A procedure, so generally adopted in 
medical practice, to inject certain solutions or emul- 
sions into cavities on account of their relative imper- 
meability to X-rays on order to make them visible on 
the negative, points a way to a method which has been 
hardly used at all, 

I injected barium sulfate solutions into the heart 
and the larger vessels of fishes and obtained pictures 
which are clear to the most minute detail; many 
show even the last capillary vessels absolutely plain. 
That in such pictures each vessel will be shown in its 
true position and relation to the rest of the body 
goes without saying. Here again the advantage of 
saving a great amount of time and work is ap- 
parent. Biologists are well aware that investigations 
involving the smaller vessels demand preparations 
which involve months of painstaldng technical work. 


I know of a distinguished scientist. whose studies 
of the position and relations of the smaller vessels of 
the human heart demanded years of his time. Ah 
X-ray picture of a properly injected organ might 
have shortened that time to a few hours. It is pos- 
sible to make just as easily studies of the vessels of 
invertebrate animals. As a matter of fact, these 
promise even more success, because there are no skele- 
tons to disturb the picture. The practice of using 
certain selective staining methods for representing cer- 
tain elements of the body — for instance, the nervous 
system — seems to me to be altogether within the limits 
of adaptation. 

In the same manner as vessels, other cavities can be 
shown by means of injections. Here is the main field 
for roentgenographical work in botany. Also the en- 
tomologist, who‘ studies plants that have been attacked 
by insects, will surely find in X-ray pictures a valu- 
able help. 

Naturally each field of investigation and its pecu- 
liar technic must be studied in all its particulars. The 
representation of the blood vessels, too, necessitates 
certain preliminary conditions and a certain practice 
which can be acquired only through experience. 

In a forthcoming paper I am discussing the methods 
and advantages of X-ray pictures as applied to zoo- 
logical and botanical materials. The use of this 
method is fully demonstrated in a monograph on 
Hawaiian fishes, now in preparation, 

Victor Pietschmann 

Museum of Natueai* History 
OP Vienna 

A CONVENIENT METHOD OF DETERMIN- 
ING THE RATE OF CLEAVAGE 

For the study of factors influencing the rate of 
cleavage of developing eggs, it is essential to deter- 
mine that rate for a large number of eggs. Since the 
individual differences in the time of cleavage usually 
extend over a period of only a few minutes, the count- 
ing has to be done quickly. The inexperienced 
worker will have to spend some time in acquiring the 
necessary skill for obtaining reliable data. 

The following convenient and accurate method is 
suggested. The camera lucida is used. Note the time 
of the appearance of the first cleavage of the eggs in 
the microscopical field, and from now on mark on 
the drawing paper, with the aid of the camera lucida, 
all those eggs that divide within the first two minutes 
with No. 1 written across the image of the egg. Eggs 
dividing within the next two-minute period, mark with 
No. 2, and so on until the whole field has divided. A 
record is left on the paper. Now count from this 
record the number of eggs marked with 1, 2, 3, etc. 
You thus obtain the data for a regular distribution 
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curve from which you read off the average time at 
which cleavage of a large number of eggs occurred. 

The advantages of this method are: a permanent 
record is left on paper; the counting is done with 
ease after the process has passed ; each egg is counted 
only once, the mark across the image of the egg on 
the paper indicating the eggs already counted in the 

preceding period. E. Al^eed Wolf 

Department of Zoology, 

University or Pittsburgh 


SPECIAL ARTICLES 

THE EFFECT OF A SECONDARY SOUND 
UPON HEARING 

The problem of hearing in the presence of a secon- 
dary sound has of late received considerable attention 
from correspondents of this journal. The ancient be- 
lief that certain persons suffering from paracusia, in 
the form of a partial deafness of the conduction-type, 
are able to hear more acutely in noisy surroundings 
than under conditions of quiet has been brought to 
question and debated on various sides.^ 

The matter seems at last to be decided by the ex- 
cellent experiments of Knudsen and Jones, reported 
recently .2 The threshold of hearing was ascertained 
for speech-sounds and for a faint tone both in silence 
and with a constant noise, and it was shown that for 
all subjects, normals and defectives alike, acuity is 
reduced in the presence of a noise. This finding is 
not incompatible, it must be noted, with the well- 
attested fact that under particular conditions the 
paracusie can carry on conversation more easily in the 
presence of a secondary sound. The phenomenon is 
a consequence not of an increased sensitivity of the 
acoustic mechanism, but rather of a relative advan- 
tage which the situation affords the paracusie over 
his normal companion. 

The explanation is plain. The commonest auditory 
defects involve a. considerably greater redaction of low 
tones than of high tones, and since most extraneous 
noises are made up predominantly of low-pitched 
ton^, it follows that the person of impaired hearing 
is deaf to the secondary sound relatively more than 
he is to the essential tones of speech (which are of 
higher pitch) and thus in conversation is disturbed 
by the sound relatively less than is a person of nor- 
mal hearing. Now since the loudness of one’s voice 
is adjusted by reference to the background as he 
hears it, the normal person, being greatly disturbed 

iSee, m (1924)/ ?60; 61 (1925), 260 ff.; 62 
(1025), 100-111 and 182; and esp, Kranz, 60 (1924), 
540. 

O. Enudsen. and I. H. Jones, Laryngoscope, 06 

( 1026 ),, 


by a sound, speaks much louder than usual, but the 
defective, selectively deaf to the sound, raises his voice 
but little. The net result of the background, in this 
situation, is a favoring of the person of impaired 
hearing, though actually the acuity of both persons 
is reduced as compared with silence. This explanation 
is supported by the fact that the illusion of improved 
hearing in the presence of a noise occurs only in con- 
versation between a normal and a defective, and never 
between two normals or two d^fectives.^ 

All this seems clean-cut enough. The writer has 
merely to add some remarks upon an experiment 
which in a measure confirms, and further extends, the 
findings of Knudsen and Jones and which brings 
forth an additional problem for settlement. The ex- 
periment, conducted at the University of California 
last year in collaboration with Mr. Stanley R. Tru- 
man, was concerned with the effect of a background 
of tone upon the acuity of the normal ear.*^ Various 
frequencies and intensities of tone were used for the , 
background and for the testing-tone, and we found, 
as Knudsen and Jones did, that at the introduction of 
a tonal background hearing is always reduced. 

However, we came upon the further discovery that 
the threshold does not remain constant under such 
conditions. At the entrance of the secondary tone the 
acuity is considerably diminished, but recovery of sen- 
sitivity begins immediately and proceeds at a rapid 
rate until, under a given sot of conditions, it may be- 
come three or four times as great as it was at first. 
Sensitivity does not, however, reach the level shown 
under conditions of silence; after about two minutes 
it has attained its highest extent and from then on 
we found no indication of further significant change. 

Just what is the cause of this change in threshold- 
sensitivity we are thus far unable to state with con- 
viction, but experiments are in progress which it is 
hoped will afford a clue. It would be interesting as 
well as significant in this relation to know whether 
paraeusics would show the same type of curve of 
threshold-recovery as do normal persons under the 
conditions stated, and whether with prolonged stim- 
ulation by a secondary tone the relative advantage 
which, as has been pointed out, circumstances may 
afford the paracusie would continue to be maintained. 
Unfortunately, Knudsen and Jones do not tell us the 
temporal conditions of their tests, and the presump- 
tion is that they took no pains to control them — 
though it is plain on the basis of our results that the 
temporal factor is of first importance. It is to be 
hoped that some investigator with the necessary clini- 
cal facilities will extend the work of Knudsen and 

3 See Knudsen and Jones, iMd., and e/. H. Fletehet, 
Volta Lev., m (1924), 443 i., 447 f. 

4 See J. iSzper. FsycUh, 11, 1928, 98-112. 
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Jones, and trace the sensitivity of the paraeusic ear 
in the presence of a tonal background throughout its 
course of change; the result might lead us to a bet- 
ter understanding of this phenomenon not only in 
paracusia but in normal hearing as ■well. 

E. G. Weveb 

Pbinceton' Psychological Laboratory, 

Prihcetoh, ]Sr. J. 

REMARKABLE MUSICAL TECHNIQUE OF 
THE LARGER ANGULAR-WINGED 
KATYDID 

It is evident that there has been marvelous speciali- 
zation in the vocal music of the birds, the dute-toned 
thrushes, including the marvelous hermit, probably 
leading them all with their tonal embellishments. 
There has been a parallel specialization among the 
musical insects of the world. The insects have turned 
especially to instrumental music, adopting microscopic 
teeth to be operated upon by a scraping edge as the 
more common type for their frictional music, in the 
majority of instances. A mere dle-vein and scraper 
or plectrum to rasp across its teeth seem simple eno-ugh 
as a musical instrument, but even this primitive chitin 
xylophone offers many possibilities of specialization. 
It may have teeth of different sizes and spacing, to 
produce different notes as in the ease of certain sound- 
making ants and beetles, dr more than one file-vein 
may be present on an insect. For the present these 
specializations of the physical structures of the instru- 
ment itself need not be considered. There is a further 
possibility, and that concerns the technique, the man- 
ner of handling the instrument to produce the greatest 
variety of tones and notes. In the music of man, 
technique has become the big factor, and marvelous 
progress has been made in this direction alone by the 
modem masters over the ancients. In spite of the fact 
that the crickets have somehow hit upon tonality in 
their music, and the katydids have not, the latter have 
nevertheless shown a marvelous specialization in the 
direction of technique far excelling the crickets. The 
larger angular-winged katydid has proven himself a 
master-artist with his xylophone. He has specialized 
in a manner that makes him a pioneer in his art, at 
least in our own country. Unfortunately we know 
too little of the musical behavior of insects elsewhere 
in the world. This fine katydid, as veritably leaf- 
adorned as the trees themselves, has somehow learned 
of the full potentialities of his microscopic file^vein 
and is making good use of his acquirement- The file- 
vein is a mere thickened ridge or vein bearing parallel 
chitin bars or teeth, like the teeth of a comb, these 
being set practically at right angles to the vein and 
perpendicular to the surface fmzn which they arise. 


An almost universal technique among the crickets and 
katydids is to draw the scraper entirely across this 
music-file one or more times to produce a note. In ■the 
single chirp of a cricket or the intermittent rasp of 
many katydids, an extremely rapid baek-and-forth 
movement several times delivered produces the sound. 
The quaver of the cricket-chirp is due to these alter- 
nate wing-strokes. In this manipulation all the teeth 
of the file-vein are used practically simultaneously. 
The larger angular-winged katydid has somehow gone 
far beyond this and has learned to produce a long, 
slow crepitation of thirty to forty or more clicks, mak- 
ing use of the individual teeth, or perhaps sometimes 
slipping over two or more teeth. The wing-covers 
along their upper edge are opened nearly three six- 
teenths of an inch, and set at an angle that will bring 
the file-vein of the under side of the upper tegmen 
against the scraper of the upper side of the under teg- 
men. The scraper is now slowly moved with nice ad- 
justment and precision over the individual teeth, in a 
gradual closing movement of the wings to produce the 
long series of individual clicks characteristic of the 
more typical “song” of this species. 

A count of the teeth of the file-vein, including 
poorly-developed ones at each end of the file, reveals 
only from fifty-five to sixty teeth, in a length of about 
three mm. It is probable that not many more than 
forty to fifty well-developed teeth are present on this 
file, which would allow not more than an average of 
one tooth per click in a series of thirty to forty 
clicks. This is a remarkable specialization in technique 
and shows the nice control of the katydid in this be- 
havior. It would appear that no other katydid or 
cricket in our own country has progressed this far in 
the matter of technique, and we know as yet too little 
to speak with any authority covering the technique of 
any foreign species. This katydid not only makes use 
of this specialized technique, but it has in addition an 
intermittent zip, produced by striking all the teeth 
with one quick draw of the scraper across the teeth. 

One wonders how this fine katydid sensed this new 
technique of tapping the chitin-bars of its dorsal, 
organic xylophone very slowly, to make each tooth 
emit a note or tone. The most marvelous thing about 
life, however, is the way it always seems to sense pos- 
sibilities in every detail of form and function. Once 
the chitinous xylophone came into being on its wing- 
covers, once the scraper began to touch the bars to 
produi^ a rasp, potentialities were ahead. In the ease 
of the intermittent rasp or zip of this katydid, one 
quick closing draw produced the note. Slowing down 
this closing draw of the scraper upon the file-vein was 
the next step, and some weird prescience of life has 
in some manner taught the katydid to do just this. 
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* While the crickets have evolved tone in their musical 
expressions, the matter of technique such ae the katy- 
dids have specialized upon, seems quite beyond their 
moods at present. Yet if any of our crickets could 
strike pure musical tones upon the individual chitin- 
bars, as the larger angular-winged katydid is attempt- 
ing to do with its sounds, their tinkling chimes would 
mark a new era in the spontaneous expressions of in- 
sects. A number of the katydids have evolved compli- 
cated little instrumental ^^songs,^’ involving wide de- 
partures in time-relations and variety of phrases, from 
the simple repetitive rhythms of the more primitive 
type. All this marks some unconscious specialization, 
it would seem, toward a fuller self-expression with the 
potentialities of sound. 

It is hard to see just how an uncouth and prehis- 
toric scaled-reptilian type should evolve into a beau- 
tiful bird, feathered, songful or finally into an in- 
imitable hermit thrush with a soul sensitized for music 
or pleasurable sounds and whispered tonal harmonies. 
Yet the lowly insects with their primitive musical in- 
struments, a simple file-vein and scraper, are follow- 
ing the same trend, it would seem. Tonality they have, 
in the ease of the crickets j highly specialized technique 
and variety they have in the case of the katydids; 
rhythm and even an ear for synchronous rhythm is 
evident in both ^eat groups. Is it something uneon- 
smous, external and cosmic operating upon life, or is 
there a subconscious urge, which sooner or later be- 
comes translated into the conscious experience of life 7 
Surely, now are the crickets and katydids conscious of 
their sound-experiences, hut the methods, the genesis 
of it all constitute a mystery as deep as life itself. 
The individual seems to have as little to do with it 
all as the individual cells of our bodies have to do with 
our own running, our talking, seeing or what-not in 
body-behavior as a whole. The organic unfolding of 
the phylum at times seems to be the unit, with the in- 
dividual functioning as a mere cell in its continuity, 
but this savors too much of the ultimate meaning of 
life of which we can have no ad^uate concept. 

H. A. AiiLAed 

XT. S. Dupautmiot of Agricultpub, 

Washington, B. C. 


SOCIETIES AND ACADEMIES 
THE KENTUCKY ACADEMY OF SCIENCE 
The Kentucky Academy of Science held its fifteenth 
annual meeting at the University of Kentucky May T2, 
President Yalleau presiding at the general sessions, at 
one of which Dr. E. C. Stakman, of Minnesota, rep- 
resentative of the American Association for the Ad- 
vancement of Science to the academy, delivered a very 
interesting lecture on biologic specialization. 


The three divisions, biological sciences, physical 
sciences and philosophy and psychology, had full pro- 
grams of papers. 

Oifieers elected were: 

G-. Davis Buckner, University of Kentucky, president 
George D. Smith, Eastern State Normal School, Rich- 
mond, vic^-presidenU 

A. M. Peter, University of Kentucky, secret ary. 

W. S. Anderson, University of Kentucky, treasurer. 

A. B. Middleton, University of Louisville, representathe 
in the council of the A. A. jL S. 

Division of Physical Sciences — ^W. R. Jillson, chairmm; 
0. S. Crouse, secretary. 

Division of Biological Sciences — G. D. Buckner, chair^ 
man; B. N. Fergus, secretary. 

Division of Philosophy and I*sychology — R, M. Bear, 
Centre College, Danville, chairman and secretary. 

A. M. Peter, 
Secretary. 

THE NORTH DAKOTA ACADEMY OF 
SCIENCE 

The twentieth annual meeting of the North Dakota 
Academy of Science was held at the North Dakota 
Agricultural College on May 4 and 5. Dr. H. L. 
Walster, dean of the School of Agriculture of the 
North Dalcota Agricultural College, presented the 
president's address on the theme ^The Pursuit of 
Science in North Dakota.” A notable feature of the 
program- was the showing by Mr. Russell Reid, of the 
North Dakota State Historical Society, of a series of 
fifty colored lantern slides showing the beauty spots 
in western North Dakota and illustrating the charac- 
teristics and nesting habits of many North Dakota 
birds. 

In his invitation address on ^^The Biological Value 
of Practical Agricultural Experimentation,” Dr. J. 
Arthur Harris, head of the department of botany of 
the University of Minnesota, urged the point of view 
that much of the material results from agricultural 
experimentation could, through careful biometrical 
analysis and similar studies, be made to yield much 
material of great value in pure science. 

The following officers were elected for the ensuing 
year: 

^Bresident—ldx. G. A, Talbert, professor of physiology, 
University of North Dakota. 

Vice-president — ^Dean R. M. Dolve, school of mechanic 
arts, North Dakota Agricultural College. 

Secretary-Treasurer — ^Dr. G, A. Abbott, professor of 
chemistry, University of North Dakota. 

Additional members of Executive Committee: P-rofessor 
J. H. Seymour, Valley City State Teachers' College; 
Professor 0. H. MeLees, School of Forestry, Bottineau. 

Representative of the North JDaJsota Academy of S<Ar 
ence on the council of the American Association for the 
Advancement of Science — ^Dr. H. L, Walster, dean, School 
of Agriculture, North Dakota Agricultural College. 
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THE DIFFERENTIATION OF SPECIES" 

With the lapse of another year, it is again my 
privilege and my obligation to present what is teeh- 
nically known as a “presidential address.^' This occa- 
sion is one of particular personal interest, for it 
marks the close of continuous active service to the 
academy throughout a period of more than three 
decades, during which it has been my privilege to 
serve in almost every designated capacity. And with 
the close of this evening, I shall pass to the long and 
venerable list of ex-presidents, however unworthy 
that association may be with the notable men of 
science of our community who have directed the life 
•and work of our institution. 

A choice of subjects is inevitably controlled by cir- 
cumstances; the topic must be general in scope, it 
must be of timely interest, and it ought to be one with 
which the speaker is familiar, at least to some extent. 
I have chosen to discuss briefly some aspects of evolu- 
tion. No other is more comprehensive or more fun- 
damental. Each of the natural sciences, with its own 
materials and by its own methods, has demonstrated 
the reality of incessant change, in the heavenly bodies, 
in mountains and seas and continents, and in the wide 
array of plants and animals that constitute the 
organic world. 

The further circumstance determining this choice 
is the fact that for more than twenty odd years I 
have been engaged in the study of a definite group 
of animal organisms in an effort to understand the 
processes by which evolution comes about in wild 
nature. The natural history of animals is like that 
of plants, and hence this topic is directly related to 
botanical generalization. It is of real concern to the 
geologist also, who, as paleontologist, must deal with 
the bygone organisms that have lived and have passed 
away. It is axiomatic, of course, that the student 
of fossil species can not observe directly the dynamics 
of specific evolution; what he may know about the 
actual processes of transmutation can be learned only 
by the study of existing organisms and their changes, 
which he then projects into the past — precisely as the 
geolo^st can not see his age-old strata in process of 

1 Address of the retiring president, delivered at the 
annual meeting of the New York Academy of Sciences, 
December 19, X927. Photographic illnstrations of topo- 
graphic features, specimens and tabulated statistics, 
which were employed at the time, are nec^sariiy omitted 
here. 
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actual formation, although he can understand their 
origins from what he now observes. in the way of 
erosion, deposition, solidification and uplift. 

The material with which I shall deal specifically 
consists of certain land-snails that dwell in the larger 
and higher islands of the western and southeim Pacific 
Ocean. They belong to various and varied species 
•of the single genus Partula. In the course of the 
past twenty years more than 150,000 individuals have 
been secured in several groups of islands. As the 
ndult animals are viviparous, the young dissected 
Trom the brood-chambers of their parents afford 
valuable data for heredity. The young number about 
250,000. Hence the material comprises an ample 
array of over 400,000 individuals for the study of 
distribution, variation, heredity and organic differen- 
tiation — which last phrase means evolution. 

Last year I presented a general description of 
these animals and their local distribution, showing 
how each group of islands bears its own character- 
istic species, and how each island of a single group 
is inhabited by forms that occur nowhere else. In- 
deed, in some instances a given species is confined 
to a single mountain peak or to a restricted area not 
more than a hundred yards in any diameter. Prom 
such facts of distribution, and from the correlation 
between geographical proximity and specific similar- 
ity, it is possible to decode the history of organic 
differentiation by which the present situation has 
come about. And incidentally it was shown also how 
the zoogeographical data are valuable for the purely 
geological problem of a pre-Paeific continent. 

On this occasion, employing the identical facts 
of Partula nature and distribution, I purpose to dis- 
cuss some other aspects of the problem of organic 
differentiation, and to express some of the convic- 
tions that have gained form and definition in the 
course of the detailed studies of an unusual wealth 
of material. No claim is made that my conclusions 
are original or novel, for their like are to be found 
in commentary and controversial literature. But 
even at this date in the discussion of evolutionary 
dynamics, conflicting views are presented to us, more 
often on theoretical grounds than on the basis of an 
analysis of organic^ variation in nature. The Partula 
work is concrete and circumstantial, and its results 
make it possible to present definite statements regard- 
ing many of the controverted questions of evolution- 
ary procedure. 

In particular, the topics are, first and principally, 
the concept of spemes, and the change in focus that 
I believe to be essential if progress, is to be made m 
the analysis of the origin of species in nature; the 
second is the Barwinian formula of natural selection, 


and the precise form of its statement that holds for 
the history of Partula evolution, particularly as re- 
gards the problems of utility and the survival value 
of small congenital variations. The third topic, to 
be dealt with veiy briefly, is the opposition of for- 
tuity and orthogenesis. A final profession of evolu- 
tionary faith will conclude the discussion. 

Our present concept of a species is a heritage from 
the eighteenth eentuxy. It has been useful, and 
indeed indispensable for the organization of biological 
information, but at the same time in some ways it 
has deterred progress in analyzing and understanding 
the modes by which diverse organic types have come 
into existence. In medieval times the concept did 
not exist . as such, until with the era of Suarez the 
evolutionary views of earlier centuries, sanctioned 
and expounded by the orthodox fathers of the church* 
like St. Augustine and St. Thomas Aquinas, were 
cast aside in favor of the dogma of supernatural 
creation, according to which, once for all time, all 
kinds of living creatures came into being in the 
G-arden of Eden, unchanged and unchangeable. Yet 
the special creationists themselves were by no means 
in agreement as to the natures and numbers of organ- 
isms thus first constituted. According to some, like 
Bory de Saint Vincent and Gmelin, the original kinds 
were what would be called to-day the generic types — 
Felis, Canis, Homo. As time passed, by natural reso- 
lution, each of these was supposed to be divided up 
into lesser components, such as the species, Felis leo, 
Felis tigris, etc. Others, like Bay and Linnaeus, held 
that the latter were the primary types; and while at 
first Linnaeus contended that these had undergone no 
organic diversification since their creation, later he 
espoused the belief that transmutation within species 
had produced different varieties or sub-species. 
Again, Jordan held that these lesser units — ^the varie- 
ties — ^were the original things and that a species was 
an arbitrary aggregate, precisely as a Linnaean genus 
was a convenient collection of essentially similar 
types, assembled by convention. 

Bluing this period, when the idea of supernatural 
creation held sway, there was no problem of the 
origin of species, for the various kinds were postu- 
lated ah initioy just as in embryology the false pre- 
formationist views of Bonnet and Haller excluded 
the problem of embryological differentiation. Such 
a concept could not have other than a baneful effect 
upon investigation, for whatever allowance was made 
for transmutation within genera or within species, 
this was regarded as quite subordinate to the super- 
natural fixation of the first-formed kinds, and a gen- 
eral program of organic evolution was impossible. 
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With Darwin and his work, the whole matter 
entered its modern phase, when universal organic 
transmutation came to be fully established, and when 
the species came to be understood as an artificial 
concept, like the concept of genus, of order, of family 
and of class. It is true that the Linnean form of the 
idea still controlled taxonomy among the major divi- 
sions of biology, and it still rules evolutionary dis- 
cussion to an extent which many, myself included, 
hold to be unjustifiable and harmful. It is impossible 
to outline the true conception of species more clearly 
than in the words of Darwin himself, and while the 
correct idea is now axiomatic, we must not forget that 
this was by no means the case when Darwin wrote. 
He says: 

Certainly no clear line of demarcation has as yet been 
drawn between species and sub-species — that is, the 
forms which in the opinion of some naturalists come 
very near to, but do not quite arrive at, the rank of 
species: or, again, between sub-species and well-marked 
varieties, or between lesser varieties and individual dif- 
ferences. These differences, blend into each other by an 
insensible series j and a series that impresses the mind 
with the idea of an actual passage. 

Hence I look at individual differences, though of small 
interest to the systematist, as of the highest importance 
for us, as being the first steps towards such slight varie- 
ties as are barely thought worth recording in works on 
natural history. And I look at varieties which are in 
any degree more distinct and permanent, as steps towards 
more strongly -marked and permanent varieties; and at 
the latter as leading to sub-species, and then to species 
... A well-marked variety may therefore be called an 
incipient species . . . 

Here we have a definite statement that a species is 
only one term in an array of assemblages of lesser 
or greater comprehensiveness and scope. To focus 
attention on just that degree of difference which by 
convention is taken to be specific in degree is no more 
helpful than to concentrate on the greater degree of 
difference between two genera or two families. In 
fact, it diverts attention from the point where the 
enquiry into the origin of diverse organic types must 
begin, namely, the production of the individual 
variant itself, and the passage from parent to off- 
spring. For here, and here only, can the dynamics 
of organic differentiation come under direct observa- 
tion. Anything else is deduced. It is admitted, of 
course, that comparative morphology, crystallized into 
taxonomy, must take some conventional degree of 
difference from which to work, and on account of the 
historical strength of the species idea, it starts mth 
what on detailed analysis to be a' relatively 

large and a derived de^ee of difference/ From this, 
it works mainly upwards to genera and to larger 


groups. But when it proceeds downwards from the 
same point, namely, to varieties, subvarieties and 
ultimately to individual variants, it is working in the 
direction opposite to that of natural organic differen- 
tiation. 

For purely descriptive purposes, in my own work, 
it has been necessary to start with the individual 
variants, and to establish groupings below variety 
which have the same relation to subspecies as that of 
subspecies to spepies, species to genera and so on. 
Ail individuals that are alike in at least one dis- 
tinguishable quality, however they may differ in 
others, constitute what I call a gens — s, name that is 
closely similar to the word gene of the geneticists, and 
the similarity in name correctly implies that the iden- 
tical manifest qualities are due to similar genetic 
factors. Aggregates of gentes form a cohort — b. more 
inclusive grouping with greater intrinsic diversity 
than the gens. Cohorts constitute a socius — that is, a 
geographically outlined assemblage built up of the 
lesser components. Several sociij or indeed a single 
socius, may present a complexion that is collectively 
distinctive, and hence, they, or it, will form a variety, 
or better a primary variety, still more comprehensive 
and with a still greater diversity among its members. 
Such varieties constitute the species, and the rest 
follows according to convention. 

It may sound paradoxical, but it has become in- 
creasingly evident to me in prosecuting my own work, 
that little if any understanding of the origin of 
diverse organic types can be gained through the study 
of genera, species or even varieties, after they have 
arisen. We can gaia knowledge of their evolutionary 
connections, it is true, on the principle that the degree 
of likeness is an index of the degree of genetic rela- 
tionship, for there is no known reason for organic 
similarity other than common ancestry. But the 
factors that have made varieties dissimilar, species 
more unlike, and genera still more so, are not there 
to be discovered. Let me repeat that we must con- 
centrate on the initial episode when individual off- 
spring present themselves as something different 
from their parents. What happens when gentes 
come to differ within their cohort, cohorts within 
their socii, varieties within the species and species 
within their genera, is universally the same, and it is 
nothing but the initial episode repeated again and 
again. 

The conclusion at which we arrive therefore is in 
effect -that the geneticists and they alone are working 
on the fundamental dynamics of organic differentia- 
tion. Wit^ the conjunction of Weismannian cytol- 
ogy and Mendelian experimentation a new era was 
begun, and its acedmplishm^ts in the brief period of 
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twenty-five years are known to all. .Now, I believe, 
we require the same kind of combination of efiort, 
on the part of geneticists who work in the experimen- 
tal garden and laboratory with complete control of 
conditions, and of what might be called the analytical 
taxonomists, who deal with organisms in open nature. 
Having the assured principles of genetics, the field- 
worker is justified in postulating an internal genetic 
control of his minor variations exactly like that which 
manifests itself in the succession of changing labora- 
tory generations, just as a pair of qualities that are 
newly found to Mendelize may confidently be referred 
to chromosomal direction, even though the cytological 
demonstration in question may not have been made. 

So far as the material of Partula is concerned, the 
elementary episodes of organic differentiation that 
have been demonstrated, and the long history of evolu- 
tion rewritten by deduction, reveal no primary or 
originative factors at work other than those of con- 
genital nature and location. Thus the results are in 
full accord with those of laboratory genetics, which 
allow for external control of the behavior of qualities, 
it is true, but find no evidence that external condi- 
tions actually originate new qualities as such. 
Despite the fundamental importance of this subject, 
this brief statement is all that can be given in the 
present connection. 

And now a few words regarding mutation and the 
supposed conflict between the doctrine of mutation 
and Darwin's views. The antithesis in question, for 
which De Yries is largely responsible, has long since 
disappeared from the only writings that deal directly 
with the facts, namely, those in the field of genetics. 
Nowadays the word mutation is used to apply to any 
congenital departure or variation, whatever it may 
be in degree. Its real antithesis is a change due to 
the operation of an external influence, or a somatic 
modification, sometimes named a fluctuation. Numer- 
ous instances of true mutations have been discovered 
in Partula and in numerous species. Sometimes the 
new type is rare, like the sinistaml mutants in P. tae- 
niaiUj where they number only four out of sixty thou- 
sand individuals. Sometimes the novel condition is 
more frequent, as in many of the color-varieties, or 
cohorts. These instances prove to be true mutations, 
for some among the embryonic offspring repeat the 
new parental character and thus carry it over to 
posterity. 

We come now to the second topic, natural selection, 
and the way natural selection enters into the evolu- 
tionary history of the Partula material. To forestall 
any possible misapprehension later, let me state at 
once that I hold myself to be a true believer in 
orthodox natural selection. Darwin cle^ly separates 


this from congenital variation and takes the latter as 
given, so to speak. Others of the neo-Darwinian 
school attempted to expand natural selection so as 
to make it originative in effect as well as discrimina- 
tory, notably those who propounded the theory of 
germinal selection. As to the truth of the elements 
of natural selection, there can be no two opinions. 
Given the fact that congenital variations do arise 
universally, it is found that in general organisms 
multiply at an excessive rate, and they are thus 
plunged into some sort of struggle for existence; 
the unadapted perish, and thus the only ones to carry 
on are those which are predestined to succeed by their 
congenital make-up. The crucial point in the whole 
formula is the matter of the survival value of small 
differences. Darwin himself did not insist on the 
positive utility of such individual differences, for he 
discusses at length a whole series of what he calls 
^^indifferent ehai’aeters." But Wallace took the ex- 
treme position and argued that whether the observer 
can or can not discern just how a small difference may 
have been useful, yet it must have been so, else the 
possessor could not survive. This really begs the 
whole question. Of course the literature is full of 
citations of directly useless and eliiiiinative characters 
that are congenital in origin as mutations, such as the 
lethal factors in Drosophila and the uni-sexual organi- 
zation of some of De Vries' piimroses. But an un- 
prejudiced review of the many individual differences 
displayed by the Partulae, whether they be small or 
large in degree, finds no reason to believe that they 
are of direct benefit to their possessors, or otherwise. 
The statement that congenital variation must not be 
inutile or detrimental has really the correct form, as 
I believe; and I do not regard it as any less Da!r- 
winian than any other element of the doctrine of 
natural selection. 

The third topic — ^fortuity vs, orthogenesis — ^must 
be dismissed with very brief consideration. There 
is no evidence that the variations in the Partula 
material have proceeded along orthogenetie lines, 
while all the evidence is to the contrary effect. It 
is not possible here and now to present the detailed 
facts which warrant the foregoing general conclusion 
and the following brief statement. The qualities of 
the gentes which compose a cohort differ fortuitously 
in such a way as to form a continuous polygon of 
frequency. The cohorts, when treated statistically, 
also disclose a continuous relationship. When the 
socii themselves are assembled, they vary about an 
average condition in the same way that individual 
variants group themselves about a median eonditioti. 
Let me recall the primary contention that it is here 
in the earlier stages of organic differentiation that 
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we must look for the true facts. If orthogenesis is 
real, it will be found here. But the evidence is 
all to “the contrary. I am well aware that this may 
seem to be a very cavalier treatment of a large sub- 
ject, but it is my purpose only to present the con- 
clusions which are authorized and justified by the 
results of the present investigation. And this sum- 
mary statement must suffice. 

And now, by way of conclusion, I may outline what 
I believe to be the full and correct statement regard- 
ing the history of organic differentiation among the 
Partulae, as it has gone forward in the past and as it 
is proceeding to-day. The efficient causes of evolution 
are congenital, and their work is manifested by the 
continuance of some among the parental qualities; 
but these are never repeated faithfully, for the heredi- 
tary chromosomal machinery is such that exact simi- 
larity is impossible. The individual differences may 
be small or larger, but the degree is unimportant— 
it is congenital causation that is the essential element. 
The variants then exercise their hereditary endow- 
ments as they may, with success or failure as the out- 
come of their accord with the whole complex of 
surrounding circumstances. They must not be un- 
adapted — this is the true biological categorical im- 
perative. Nature makes a wide allowance in the 
matter of actual utilitarian values. 

Variation and heredity, then, are the two aspects of 
the workings of the internal factorial machinery; nat- 
ural selection, with which I include spatial and physio- 
logical isolation, does the rest. The whole complex of 
external conditions, whatever these may chance to be, 
does nothing in the way of originating variations; its 
effects are limited to an acceptance, a tolerance or a 
rejection of the varied aspirants for the career of a 
complete organic life. 

Henrt E. Crampton 

Bamabu College, 

Columbia University 

RESEARCH AND THE TRAINING OP 
THE RESEARCHER 
I 

Research is systematic and critical investigation 
into the sources of truth; it is a characteristic and 
proudly accepted function of the university. In the 
eyes of the world the university degree, the doctor's 
degree, stands for competency in scholarly pursuit 
of truth. In granting the degree the university ac- 
knowledges, tacitly at least, responsibility for train- 
ing in research of potential researchers. Are the 
functions desirably to be differentiated^ 

(1) One policy, not uncommon, admits the candi- 
date for the doctor's degree to a professorial under- 


taking in research. He may, at the discretion of the 
professor, take such part in the investigation as ap- 
pears compatible with its validity and profit therefrom 
in ^^training” as he can. Responsibility, however, 
lies with the professor; the investigation is his inves- 
tigation. Thus, properly, the candidate is follower 
and not director of inquiry; he pursues a technique 
chosen and directed by another; he is executor of a 
plan not his own. If he plays his part of technical 
assistant to the satisfaction of the professor, thereby, 
so far as research enters, he qualifies for the doctor's 
degree. 

(2) A second policy does not admit the candidate 
to staff research; it assigns him to independent re- 
search. The candidate is not an assistant whom the 
professor may use at his discretion for the forward- 
ing of his own researches; he is, rather, an initiate 
in self-directed inquiry, for whom the professor is a 
resource of advice and criticism. His independent 
research is both a medium for the development of 
research ability, and a test of that ability. By it he 
is judged to be competent or not competent in re- 
search. 

(3) A third policy is intermediate. The policy ad- 
mits the candidate to a part in execution of more 
than one professional inquiry, each designed, directed 
and controlled throughout by the responsible staff 
member. When the candidate by repeated practice 
•under direction appears to have mastered the essen- 
tials of a variously flexible technique, he is released 
from his auxiliary status and assigned to independent 
research. Again by his independent work as re- 
searcher he manifests his competency or incom- 
petency. 

n 

Now the end of research is truth discovered. To 
that end error, so far as is humanly possible, must 
be kept out of investigations. The obligation of the 
university in its research function is to maintain the 
highest quality of truth-seeking that the capacities of 
its membership and the extent of its material re- 
sources permit. Hence research must be directed and 
controlled by the select and the proven in research— 
namely, the experienced and competent staff member- 
ship. 

(1) In the first policy described above, that prin- 
ciple is clearly accepted. There is no research other 
than staff research. The policy permits, if it does 
not ensure, the highest attainable qualiiy in ail re- 
search for which the university stands sponsor, 
j (2) The second policy segr^tes staff research 
from the research of candidates. The staff is in no 
vrise hindered in the most effective use of its resources 
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for discovery of truth. But the policy does admit a 
second level of research. Tor it is neither assumed 
nor to be assumed that the norm of acceptability in 
student research shall equal the norm of staff produc- 
tion in research. The standard is, rather, the mini- 
mal level of acceptable stalf research. Hence, if 
student research be placed in the same category with 
sta:^ research, the level of quality in the total research 
product of the university is lower than it is under 
the first policy of strict staff responsibility, 

(3) The third, or intermediate, policy protects 
staff research exactly as does the first policy. But, 
like the second policy, it admits a second level of 
research. The level of student product, however, is 
likely to be raised. For the policy involves training 
in the essentials of technical procedure preliminary to 
the undertaking of independent research. Hence, the 
level of total research under university auspices will, 
in quality, lie between the extremes. 

Ill 

The end of the training function is the competent 
researcher — a, man able to locate and define a prob- 
lem for investigation; able to plan and carry through 
a technique of inquiry appropriate to the solution of 
his problem; able to organize and interpret, in their 
immediate bearings at least, the findings to which his 
inquiry leads. 

(1) The first policy, well designed to the main- 
tenance of quality in research, is deficient as a means 
to the qualification of the researcher. The candidate 
is ;iot the original and responsible agent in location 
and definition of the problem for investigation; nor is 
he seleeter and organizer of the method of attack; 
nor, again, is he oi^anizer and interpreter of findings. 
In all those phases of the investigation he is but ob- 
server, or, at best, "vicarious participant.” He is re- 
sponsibly active only in execution of technique. That 
is, his "training^^ is alongside of research' rather than 
in it- If the candidate has originality he has not dem- 
onstrated it. He is trained only as a technical as- 
sistant, not as a researcher. 

(2) Under the second policy the candidate is placed 
in the position of the researcher. He must find and 
define his problem, plan and execute his technique 
of inquiry, organize and interpret his findings. His 
participation in research is genuine and not vicarious. 
He is trained in research by performance of "a com- 
plete act” of research. 

(3) The third policy, by keeping the candidate in 
contact with "a complete act” of a competent re- 
searcher, provides for him a pattern of research. By 
repeated practice in certain essentials of technique it 
trains him in elements of habit usable in research. 


By assignment to independent research it educates 
him in "a complete act” of research. The candidate 
learns both by imitation of research and by genuine 
research of his own. 

IV 

It appears, then, that an organization of university 
function to the end of highest quality in research is 
not an organization best adapted to the production of 
the competent researcher. On the other hand, an 
organization to the end of competency in the re- 
searcher is not best adapted to the highest product in 
research. The functions of research and of training 
in research are coordinate, but they are not coinci- 
dent. 

Can not the university best serve both ends by a 
frank recognition of distinction in functions*? Let us 
have in one category research of the highest quality, 
performed by the experts in research — ^what I should 
like to call university research. In another let us 
have research of high quality, performed by initiates 
in research, undertaken by the university not for the 
sake of its value in contributing to the sum of known 
truth, but undertaken as a means to the development 
of competency in prospective researchers. This I 
have, witho-ut license, already called student research. 

T. H. Eaton 

CoENELL University 


THE PROMOTION OP KNOWLEDGE OF 
PRECAMBRIAN LIFE 

The promotion of the knowledge of Preeambrian 
life is the object of an award and medal founded by 
Mrs. Mary Vaux Walcott, in memory of her late hus- 
band, Dr. Charles Doolittle Walcott, internationally 
distinguished for his investigations of Cambrian life 
and preeminent in his explorations of Preeambrian 
life. A trust fund providing for an honorarium and 
inexpensive medal has been established under the 
auspices of the National Academy of Sciences in ac- 
cordance with Mrs. Walcott's letter as follows: 

I inclose herewith the outline for a medal and hono- 
rarium, to be awarded every five years by the National 
Academy in memory of the work of my husband, Charles 
Doolittle Walcott. I hope this trust will be acceptable 
to the Academy and serve to stimulate investigation 
along the scientific lines which were of such great interest 
to Doctor Walcott, 

The essential provisions governing the award are: 

(1) The fund ($5,000) is to be known as the Charles:. 
Doolittle Walcott Fund. v ; 
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(2) The income shall be used for the award of medals 
and honoraria to persons between the ages of 21 and 48 
years, the results of whose published researches, explora- 
tions, and discoveries in pre-Cambrian history shall be 
judged by the Trust Fund Board to be most meritorious. 
The award shall be made without respect to nation, race, 
sex, or academic degree. 

(3) A medal to be known as the Charles Boolittle 
Walcott Medal, for the promotion of knowledge of pre- 
Oambrian life, is to be awarded every 5 years, beginning 
with 1932, unless in the judgment of the Board no can- 
didate worthy of the award is in view at the end of the 
period. The medal is to be cast in bronze or some other 
inexpensive metal and the accrued income in highest 
even hundreds of dollars is to accompany the medal as 
an honorarium. The same person shall not receive the 
.medal and prize on two successive periods. 

(4) The selection of the recipients is in the hands of 
the Fund Trustees, whose recommendations are submit- 
ted to the Council of the National Academy for ap- 
proval. The Trustees, 5 in number, are to include the 
S-ecretary of the Smithsonian Institution in Washington, 
ex officio, a member to be proposed by and represent the 
Institut de France, a member similarly representing the 
Boyal Society of London, and two members of the Na- 
tional Academy of Sciences distinguished in Paleozoic 
paleontology, to be appointed by the President and Coun- 
cil of the Academy. 

(5) The awards will be bestowed at annual meetings of 
the Academy. 

An interesting and notable feature of the terms of 
the gift is the stipulation that it is awarded only to 
young men and women who have not yet passed the 
age of forty-eight. 

The announcement of the gift of the fund by Mrs. 
Walcott and of its acceptanee by the council of the 
Academy was made in the session of the Academy on 
April 23. The formal acknowledgment by the presi- 
dent of the Academy follows : 

Permit me, on behalf of the council of the Academy, 
to express the satisfaction felt by it that you are com- 
memorating the life and work of Dr. Charles Doolittle 
Walcott by establishing a medal and honorarium bearing 
Ms name for the promotion of knowledge of Precambrian 
life, and also to thank you for your confidence in placing 
in trust of the Academy this memorial to a distinguished 
member, who did much to advance its welfare. 

The history of Precambrian life runs from the origin 
of the first living organism to the high development of 
the lower orders of life found in the early Cambrian, in 
the study of which Dr, Walcott was for many years pre- 
eminent. The period covered by this Mstory, during 
wMch terrestrial conditions, including seas, lands, sun- 
light, rains, winds and currents appear to have beeu 
favorable for life on earth, may well have been as long 
or even longer than- all time that has elapsed since the 
first Cambrian sedimmts were IMd down. The story of 


the sequence of plants and animals during Precambrian 
time to be told by the actual fossil remains is as yet 
almost wholly unknown. Most of its pages have been 
torn away or effaced by mountain building and erosion, 
or blotted and disfigured beyond hope of discernment by 
the forces which have produced metamorphism or even 
complete destruction. Some doubtless now lie buried 
deeply from sight beneath the strata of later ages, to 
be revealed, perhaps, by erosion following new revolutions 
in the course of hundreds of millions of years to come. 
Only in comparatively few areas, where the sediments, 
after having first escaped obliterating metamorpMsm 
have fortunately escaped erosion or deep burial, can we 
expect to find surviving fragments of the record which 
future students may laboriously piece together. In some 
cases, the records, though offering indisputable proof of 
life, do not permit the revelation of the structure of the 
organism and its meaning, just as an old letter, faded 
and torn, is unquestionably in writing, though it can not 
now be read. In other eases the student may not for a 
time understand the language, many of whose characters 
are nevertheless distinct. Eventually, however, large 
portions of the history of Precambrian life will be built 
up, piece by piece, and with it the larger understanding 
of the conditions, the processes and the contemporaneous 
products of the evolution of life on earth. 

For over thirty years Dr. Walcott was deeply inter- 
ested in the search in Precambrian formations for the 
remains of life antecedent to that in the earliest Cam- 
brian with wMch he was so familiar. BKs early discov- 
eries in the Appalachian and the southwestern regions 
paved the way for his later discoveries of the highly 
varied and impressive organic formations in the Belt 
series and associated terranes of the Northern Bocky 
Mountains^ which form the nucleus of our greatest con- 
tribution to Precambrian life, especially as it is revealed 
in deposits laid down through the vital activity of dif- 
ferent types of plant life. Not only was Dr. Walcott 
deeply interested in Precambrian life; to his zeal and 
persistent faith we owe the greater part of our knowledge 
of it. 

It is appropriate that through these awards you seek 
to stimulate the interest and zeal of young men and 
women in this field so long cherished by Dr. Walcott, 
while perpetuating the association of Ms name with the 
advancement of knowledge of Precambrian life. 

The Academy accepts your trust in Ihis spirit and in 
homage to your late husband. 

As is well known, Dr. Walcott was for many years 
an active and productive member of the Academy, 
wMch through different periods he served as trea- 
surer, councillor, and, not long before his death, as 
president. He took a leading part in the acquisition 
of the lands and in securing the funds necessary for 
the erection of the magnificent home of the Academy 
and the National Beseareh Counml in Washington. 

David Whtee 
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SCIENTIFIC EVENTS 

THE AWARD OF PRIZES AND GRANTS BY 
THE BELGIAN ACADEMY OF SCIENCES 
Aocobding to Nature^ the following prize awards 
have recently been announced by the Belgian Royal 
Academy of Sciences: Maurice Nuyens (1,500 francs), 
for his memoir on the resolution of problems with 
axial symmetry in general relativity j A. Monoyer 
(1,500 francs), for anatomical and ethological re- 
searches on one or more plant species interesting 
through their mode of life; Theophile Gluge prize 
(1,300 francs), to L. Dautrebande for his work on the 
study of gaseous metabolism in man in health and dis- 
ease; P, J. and Ed. van Bereden prize (3,400 francs), 
to Hans de Winiwarter for his work published during 
1924r-26; Adjutant H. Lefevre prize (1,500 francs), 
to Helene Massart for her researches on the phenom- 
ena of secretion in plants; Ad. Wetrems prize (7,500 
francs), to Louis Verlaine for his studies on instinct 
and intelligence in Hymenoptera Agathon de Potter 
Foundation, The following grants have been made: 
W. Conrad (2,000 francs), for the continuation of his 
researches on the lower oiganisms, particularly on the 
Belgian fresh-water flagellates; J. Pasteels (500 
francs), to continue at Wimereux his researches on 
the cyto-physiologieal action of the dilution of sea- 
water on the eggs of lamellibranchs ; the Jean Mas- 
cart experimental garden (5,000 francs), to continue 
a series of experiments on plant physiology com- 
menced by the late Jean Mascart; E. Zunz (6,000 
francs), for the purchase of instruments necessary to 
the continuation of his researches on glycaemia; Th, 
De Bonder (7,500 francs), for the publication of his 
“Theorie des invariants integraux”; Gilta (1,000 
francs), for the publication of plates of chemical 
crystallography; E. De Wildemann (3,000 francs), 
for assisting the publication of parts of volume 4 of 
“Plantae Bequ^ertianse”; Comite national de Geodfeie 
(5,000 francs), to enable it to print the reports of 
1920-25 and 1926, on the geodesic work done by the 
Institute cartographique militaire since the war ; 
Beeli (500 francs), for the execution of plates relating 
to the mycologicai flora of the Congo. Jean Servais 
Stas Prizes to Lucie De Brouckere, L^n Navez, 
Louis Henry; the Decennial prize of the mineralog- 
ical sciences to Armand Renier. 

EXHIBIT OF THE BINGHAM OCEANO- 
GRAPHIC COLLECTION AT YALE 
UNIVERSITY 

Thb Bingham oceanographic collection, which coii- 
^ts of over 3,090 items, and which was collected 
by Harry Payne Bingham, of New York City, has 


been placed in the Peabody Museum of Natural His- 
tory at Yale University, and was exhibited in con- 
nection with the university’s 227tli commencement 
activities. This collection of marine animals, contain- 
ing over one hundred new species, is so arranged that 
it may be of utmost benefit to students and the public. 

Three oceanographic expeditions by Mr. Bingham 
and a group of scientists were required to bring to- 
gether this material. The first expedition visited 
West Indian waters and the coast of the British 
Honduras. Efforts were chiefly directed toward 
making a collection of the lesis common fishes and 
other animals in the shallower waters, and of the 
various organisms which inhabit the sea-bottom to a 
depth of about three thousand feet. As a result of 
this expedition, twenty new species of shallow water 
fishes and seventeen new species of crustaceans from 
various depths have already been described. The 
second expedition went to Perlas Islands in the Bay 
of Panama and the Gulf of California, the latter a 
comparatively little explored faunistic region. Many 
valuable items were found there, of which' already 
fifteen species have proved to be new. 

The third expedition conducted by Mr. Bingham, 
considered the most successful of the three, visited 
the waters about the Bahama and Bermuda Islands. 
As a result of this expedition, thirty new species have 
already been described, and it is expected that many 
more will be found, 

About one hundred and twenty fishes representa- 
tive of the regions visited by Mr. Bingham during his 
expedition's have been mounted by Francis West, who 
accompanied him on these expeditions, and whose 
work is well known in American museums. Wilfred 
S. Bronson, also a member of the expleditions, has 
made over fifty oil and water paintings in color of 
the fishes and other animals as they were taken fresh 
from the water. In his paintmgs Mr. Bronson has 
worked on the relationships of the fishes to each other 
and to their surroundings, with the result that each 
picture serves almost as a habitat group. Over one 
hundred species of fishes are represented in these 
paintings. 

In order that his collection could he studied and the 
results published, Mr. Bingham has placed in charge 
of his collections Alfred E. Parr, a Norwegian 
oceanographer and ichthyologist, who has been ap- 
pointed to the staff of Peabody Museum as assistant 
curator of zoology in charge of the Bingham Oceano- 
graphie Collection. It is planned not only to con- 
tinue the taxonomic work but to take up investi- 
gations in other important biologic aspects of 
oceanography. 
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OKLAHOMA GEOLOGICAL SURVEY FIELD 
PARTIES 

DuBiNG the present summer eight geological field 
parties will be working in Oklahoma under the direc- 
tion of the Oklahoma Geological Survey, according to 
Chas. N. Gould, director. 

Professor Charles E. Decker and C. A. Merritt, of 
the University of Oldahoma, will continue their 
studies begun last year in the Arbuckle Mountains in 
southern Oklahoma. A paper recently published by 
these investigators states that the thickness of the 
Arbuckle limestone is approximately 8,000 feet. Dr. 
E, 0. Ulrich, of the U. S, Geological Survey, was with 
this group the first two weeks of June collecting fos- 
sils from the Arbuckle limestone. 

Professor F, A. Melton, of the University of Okla- 
homa, will spend two months in the Arbuckle and 
OuacMta Mountains measuring the tension joints in 
the formations, and applying the Cloos methods of 
investigation, in the endeavor to ascertain the relative 
ages of these two mountain uplifts. Professor W. T. 
Thom, of Princeton University, assisted by C. W. 
Miller, will spend three months in the coal fields of 
eastern Oklahoma tracing coal outcrops of the segre- 
gated coal lands of the Choctaw nation. 

Professor Joe E. Moose, of the University of Okla- 
homa, will collect samples of Oklahoma coals and 
make B. T, U. thermal tests of the same. Paul E. 
Shelly, of the department of petroleum engineering 
of the University of Oklahoma, will collect asphalt 
samples in southern Oklahoma and conduct weather- 
ing tests on Oklahoma asphalts. A. J. Preie, of the 
University of Iowa, will continue his sedimentation 
studies on the Anadarko basin, G. G. Sufiel, of 
Stanford University, will spend two months in western 
Oklahoma studying field exposures of the dolomite 
formations of the Permian red beds preparatory to a 
report on Oklahoma dolomites. John A. McCutcMn 
is undertaking the work of ascertaining deep well tem- 
peratures in Oklahoma, this being part of Research 
Project No. 25, sponsored by the American Petro- 
leum Institute under the direction of the petroleum 
committee of the National Research Council. 

The results of the various investigations will be em- 
bodied in reports to be published by the Oklahoma 
Geological Survey. 

' APPOINTMENTS AND PROMOTIONS AT 
HARVARD UNIVERSITY 

Among the promotions and new appointments re- 
cently announced by Harvard University are the 
following : 

William H. Weston, Jr,, professor of cryptogande 
botany. Professor Weston has served as a pathologist 
in the Bureau of Plant Industry, U. B. Department of 


Agriculture, and during the past year has been associate 
professor of botany in the university. 

Leon W. Collet, professor of geology. Professor Collet 
was in the geology department of the University of Edin- 
burgh, and later professor of geology at the University 
of Geneva, before becoming a visiting lecturer at the uni- 
versity in 1927. 

Joseph H. Faull, professor of forest pathology. Pro- 
fessor Faull comes from the Department of Botany in 
University of Toronto. 

Joseph 0. Anb, associate professor of medicine and 
physician at the Collis P. Huntington Memorial Hospital. 
He has been a member of the Medical School faculty 
since 1920. 

Charles H. Berry, professor of mechanical engineering. 
Since 1925 he has been an associate editor of the maga- 
zine Power and an assistant professor at OorneE Uni- 
versity. 

Edwin J. Cohn, associate professor of physical chem- 
istry. Since 1925 he has been an assistant professor in 
the department. 

William L. Aycoek, assistant professor of preventive 
medicine and hygiene. In 1016 he served as diagnostician 
with the New York State Department of. Health, and 
later as director of the research laboratory of the Ver- 
mont Board of Health and instructor in preventive medi- 
cine in the university. 

Chester M. Jones, assistant professor of preventive 
medicine and hygiene. Since 1925 he has held the Henry 
Pickering Walcott fellowship in clinical medicine. 

Monroe A. Mclver, assistant professor of surgery. In 
1921 he was national research fellow ia physiology and 
has been an instructor in surgery in the university since 
1924. 

John Homans, assistant professor of surgery. Since 
1916 he has been an instructor in surgery in the uni- 
versity. 

Richard H. Mailer, assistant professor of surgery. 
Since 1919 he has held the position of instructor in 
surgery. 

Robert 0. Cochrane, assistant professor of surgery. 
He has been an instructor in urinary surgeiy in the uni- 
versity since 1924. 

Merrill C. Sosman, assistant prof essor of roentgenology. 
He has served as instructor in the Medical School, con- 
sulting physician in the Collis P, Huntington Memorial 
Hospital mnce 1924. 

CEfford L. Derick, asristant professor of medicine. 
Was recently connected with the Peter Bent Brigham and 
since 1924 with the EockefeEer Hospital in New York 
City. 

Hermann L, Bhemgart, assistant professor of medicine. 
He has been connected with the Medical School since 1923 
as instructor in medicine. 

Derwent Stainthorpe Whittlesey, assistant professor of 
geography, now associate professor of geography at the 
University of Chicago. 

Harold Coe Stuart, assistant professor of chEd hygiene. 
Dr. Stuart has been a member of the department since 
1922 , 
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SCIENTIFIC NOTES AND NEWS 

Db. M* L. Haerts, professor of surgery at the 
Chicago Polyclinic Hospital, was elected president 
of the American Medical Association at the Minne- 
apolis naeeting to succeed Dr. W. S. Thayer, of Balti- 
more. It was decided to hold the next meeting at 
Portland, Oregon. 

Yale Uitiversity has conferred the honorary de- 
gree of doctor of science on Dr. C. U. Aliens Kap- 
pers, director of the Central Institute of Brain Re- 
search, Amsterdam, Holland, and on Dr. H. B. Ives, 
physicist of the Bell Telephone Laboratories, The 
degree of master of science was conferred on Dr. 
Evarts Ambrose Graham, professor of surgeiY at 
Washington University, St. Louis. 

Dr. Barton W. Everkann, director of the museum 
of the California Academy of Science ; Professor Al- 
dred Scott Warthin, head of the department of 
pathology of the University of Michigan, and Dr, 
John A. Miller, astronomer, and vice-president of 
Swarthmore College, all graduates of the University 
of Indiana, were among those receiving honorary de- 
grees at the ninety-ninth annual commencement exer- 
cises at the university on June 11, 

The honorary degree of doctor of laws was con- 
ferred upon Dr. Henry Fairfield Osborn, president of 
the American Museum of Natural History, at the an- 
nual commencement exercises of Union College, on 
which occasion Dr, Osborn gave the principal address. 

Proebssor Albert R. Mann, clean of the college 
of agriculture at Ithaoa, and Professor Samuel T. 
Dana, dean of the College of Forestry at the Uni- 
versity of Michigan, received honorary doctorates of 
science at the fifty-seventh annual commencement 
exercises of Syracuse University. 

The honorary degree of doctor of science was con- 
ferred on Chas. N. Gould, director of the Oklahoma 
Geological Survey, by the University of Nebraska at 
the eommencemient on June 2. 

The president of the French Republic has con- 
ferred the cross of officier de la Legion d^Honneur on 
Dr. George H, F. Nuttall, Quick professor of biology 
in the University of Cambridge. 

Among those honored on the occasion of the birth- 
day of the King of England are Professor J. H. 
Jeans, secretary of the Royal Society, who has been 
knighted, and Professor J, S. Haldane, honorary pro- 
fessor of mining at the University of Birmingham, 
who has been appointed to the order of the com- 
panions of honor. 

At the anniversary meeting of the Royal Society of 
South Africa on March 31, Dr, W. A, Jolly, professor 


of physiology in tho University of Cape Town, was 
elected president. Dr. A. Ogg, professor of physics 
in the University of Cape Town and retiring president 
of the society, was elected honorary general secretary, 
and Dr. L. Crawford, professor of pure niathematios 
in the University of Cape Town, honorary treasurer. 

At the annual meeting of the Harvey Society held 
on* May 16 the following memliors were elected to 
serve as officers for the coming year, 1928-1929: 
President, Dr. Peyton Rous, of the Rockefeller Insti- 
tute; vice-president, Dr. Horatio B. Williams, Dalton 
professor of physiology, Columbia University; mem- 
bers of the council, Dr, Robert Chambers, professor 
of microscopic anatomy, Cornoll University Medical 
School ; Dr. Harold D. Senior, professor of anatomy, 
New York University and Bellevue Hospital College; 
Dr. Alfred F. Hess, clinical professor of pediatrics, 
New York University and Bellevue Hospital College; 
secretary, Dr, Philip D, McMaster, Rockefeller In- 
stitute. 

At the meetiitg of tho American Association of 
Pathologists and Bacteriologists held at Washington, 
D. C., on May 1, the following officers were elected 
for the ensuing year: President, B. B, Krumbhaax; 
vice-president, George H. Whipple; secretary, Howard 
T. Karsnor; treasurer, F. B, Mallory, and incoming 
member of eouncil, Ward J, MacNeaL Tho next meet- 
ing of the association will be held in Chicago on March 
28 and 29, 1929, 

The American Society of Experimental Pathology 
has elected the following officers for the ensuing year: 
President, E, B. Krumbhaar; vice-president, W. F, 
Peterson; secretary-treasurer, C* V. Weller. The 
next meeting will be held in conjunction with the In- 
ternational Congi'ess of Physiology in Boston in 
August, 1929. 

Dr. Forman T. MoLean has resigned from the staff 
of the Experimental Station of Rhode Island State 
College, to accept the position of superintendent of 
public education at the New York Botanical Garden, 

Lloyo S. Tenny, chief of the bureau of agricul- 
tural economies of the U. S, Department of Agricul- 
ture, has resigned to take a position with the Asso- 
ciated California Fruit Industries. 

William Newton has been appointed plant pa- 
thologist for the Dominion Department of Agriculture 
in British Columbia. 

Db, Harlan T. Stetson, assistant professor of 
astronomy at Harvard University, has been appointed 
exchange professor to western universities for the 
second half of the next academic year* 

Dr. W. F. Meggers, chief of the spectroscopy sec- 
tion of the U. S* Bureau of Standards, has left for 
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Europe, wliere he will represent the bureau at the 
meetings of the luternational Astronomical Union in 
Leyden, Holland. 

Dr. EMAHUBn G. of the geophysical labora- 
tory of the Carnegie Institution, is proceeding to Java 
to engage in research in connection with volcanic 
activity. 

Be. Eobbet L. Pendlewk, soil technologist in Los 
Banos College, Philippines, has recently been granted 
three months leave in oi'der to visit various colleges 
and experiment stations in the Orient. After two 
weeks in Tokyo he went north to Morioka and Sap- 
poro, then down the west coast and to Kyoto, Kagoya 
and Fukuoka. On the homeward trip he expects to 
stop in Formosa and at Canton Christian College*. 

Dr. Paub Babtboh, curator of mollusks of the U. S. 
National Museum and holder of the Walter Rathbone 
Bacon research scholarship, will spend the next four 
months in Cuba, whei^ he will be joined by Dr. 
Carlos do la Torre, president emeritus of the Uni- 
versity of Havana, on a search for salt and fresh- 
water mollusks. 

Db. E. 0. Ui/RiCH, paleontologist of the United 
States Geological Survey, is spending a month in 
Missouri, Arkansas and Oklahoma 'collecting fossils 
from the lower Paleozoic formations in these states. 
The information obtained will be embodied in a re- 
port which Dr, Ulrich is now writing on the Paleozoic 
formations of the Arbuckle Mountains of Oklahoma. 

Dr, Irvihr H, Pagb will sail in August for Munich, 
Germany, where he will be a guest research worker 
and physiciajti to the Kaiser Wilhelm Anstalt 
Forsehung under the directorship of Professors 
Willstatter and Plant. 

WiLLUM Bbebei, of the New York Zoological So- 
ciety, has returned from a month^s visit to England, 
where he went to study the deep-sea fish in the British 
Museum and to complete certain portions of his 
ichthyological library. He gave several addresses on 
his diving work on the coral reefs of Haiti, including 
one before the Zoological Society of London. 

Paul S. Martin, curator of archeology and ethnol- 
ogy at the museum of the Colorado State Historical 
Society, has returned from his second season in Yuca- 
tan as assistant archeologist for the Carnegie Institu- 
tion of Washington. While in Yucatan he excavated 
and completely restored a Mayan temple. He is plan- 
ning to do some excavating for the State Historical 
Society in the southwestern part of Colorado during 
July and August. 

Freuebick: G. Clarp has completed a reconnaiissanee 
in southern and western Persia and eastern Iraq and 
has returned to Teheran. 


De. W. M. Davis, emeritus professor of geology at 
Harvard University, lectured on “The Coral Reef 
Problem” before the Sigma Xi of the University of 
Arizona at Tucson on May 26, and on May 30 deliv- 
ered the commencement address on “The Value of 
Useless Knowledge” at the same university, where he 
has been lecturing on physiography through the 
spring term. On June 3 he conducted a field meeting 
of the Rift Club of Southern California at the base 
of the dissected fault-scarp which limits the San 
Gabriel mountains on the south near Pasadena, 

Dr. R. J , Garber, head of the department of agron- 
omy and genetics at West Virginia University, gave 
two lectures at the eighth annual convention of the 
Canadian Society of Technical Agriculturists, which 
was held in Quebec, June 11 to 14, inclusive. The 
subjects of the lectures were “Breeding for Disease 
Resistance with Particular Reference to the Smut of 
Oats” and “The Nature and Significance of Mutations 
in Present-day Breeding Methods.” 

Dr. R. W. Thatcher, president of the Massachu- 
setts Agricultural College, will give an evening lec- 
ture at the Institute of Chemistry of the American 
Chemical Society, July 27, on “The Development of 
Agricultural Research.” 

The following lectures have recently been given at 
the phyisical laboratory of the University of Minne- 
sota : Professor L^on Bfillouin, of the University of 
Paris, lectured on May 14 on “Quantum Statistics” 
and “Recent Developments in Quantum Theory.^ 
On May 16, Dr. G. Oario spoke on “Rieeent Work on 
Collisions of the Second Kind.” On May 25 and 26 
Professor Kramers, of the University of Utrecht, gave 
lectures on “The Uncertainty Principle in Quantum 
Theory,” “The Anomalous Refraction of X-rays,” and 
“The Quantum Theory of the Electron.” 

At the annual graduation exercises at Clark Uni- 
versity a scholarship as a memorial to the late Dr. 
Edmund C. Sanford, psychologist, former president 
of the univerdty, was presented by ihe alumni, and 
a portrait of the late Professor William Libbey, of 
Princeton University, was presented by Dr, W. Ehner 
Ekblaw, representing Mrs. libfaey, 

A BABBLE bust of the late John CoUudS Warren, 
done by J. F, Paramino, will soon be placed in the 
Warren anatomical museum at the Harvard Medical 
School. 

Samuel B. Parish, honorary curator in the her- 
barium of the University of California and lecturer 
in Stanford University, died on June 5, aged ^ninety 
years. 

The JSfXp^nment Station Mecord notes the death on 
March 7 of Dr.*Hjalmar von Feilitzen, one of the 
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leaders in agricnltnre and agricultural research in 
Sweden. 

De. Chaeles Platt, emeritus professor of bio- 
logical chemistry in the Hahnemann Medical College, 
Philadelphia, has died at the age of fifty-nine years. 

The Northern Arizona Society of Science and Art 
Lflg been founded to increase and diffuse both the 
knowledge and appreciation of science and art, to 
protect historic and prehistoric sites, to protect seenie 
places, and conserve vanishing wild life. The society 
win maintain, in the city of Flagstaff a museum 
where the archeological and ethnological treasures of 
Northern Arizona can be displayed and where the 
geological wonders of the plateau can be interpreted. 
Dr. Harold S. Colton is the director of the museum. 
A board of fifteen trustees has been appointed. 

The twentieth annual meeting of Poultry Science 
Association will be held from August 21 to 24, at 
Purdue University, Lafayette, Indiana. The annual 
meetings are largely attended by extension, teaching 
and research workers, who devote most of their time 
to poultry science, of various state universities, ex- 
periment stations and state departments. 

The executive committee of the International Geo- 
detic and Geophysical Union has voted to hold the 
next meeting of the union at Stockholm, Sweden, be- 
tween the* dates, August 18-25, 1930. 

Ah Empire Forestry Conference will open in Perth 
about the first week in September, and delegates will 
spend six weeks in Australia, the last week being oc- 
cupied in Canberra. They will spend three days in 
each state inspecting forestry activities. 

The Institution of Civil Engineers began on June 
4 the meetings associated with the celebration of the 
centenary of its incorporation by royal charter. The 
inaugural ceremony took place in the hall of the in- 
stitution, Great George Street, Westminster, when the 
president, Mr. E. F. C. Trench, welcomed delegates 
from various parts of the world, many of whom pre- 
sented addresses of congratulation. In addition to 
engineering, scientific and professional societies and 
aniversitiiK in the British Isles, there were represen- 
tatives present of kindred institutions in Canada, 
South Africa, Australia, New Zealand, India, Austria, 
Chile, Czechoslovakia, Denmark, France, German 3 ", 
Holland, Italy, Japan, Norway, Portugal, Sweden, 
Switzerland and the United States. 

We learn from Nature that by the will of Lieu- 
tenant-Colonel Al. J. C. Cunningham, who died on 
February 8, the London Mathematical Society . will 
receive £1,000 for the improvement of the method of 
fa^rimtion of lai^ numbers, and, £2,000 for the 


publication of Colonel Cunningham's unpublished 
printed mathematical works and the completion and 
publication of his mathematical manuscripts, and also 
his library of mathematical books. The residue of 
his estate is to be divided as to one twelfth to the Lon- 
don Mathematical Society, and one twelfth to the 
British Association, mathematical subsection, for pre- 
paring new mathematical tables in the theory of num- 
bers. 

The Chilean Nitrate of Soda Educational Bureau 
has offered an annual award of $5,000 to research 
workers in North America for outstanding research 
that will contribute to the fund of knowledge regard- 
ing nitrogen in crop production. The award is spon- 
sored by the American Society of Agronomy, of 
which P. E. Brown, Iowa State College, Ames, Iowa, 
is secretary-treasurer. 

The board of regents of the University of Wiscon- 
sin have accepted a fund of $15,000 by a Wisconsin 
group of foundries for metallurgical research in the 
college of engineering. The fund provides $5,000 a 
year for three years for equipment to carry on the 
experiments. 

The Johns Hopkins University has received $500,- 
000 from an anonymous donor to complete the endow- 
ment of the Welch Medical Library. An anonymous 
donor also gave $100,000 to the Wilmer Clinic, sub- 
ject to an annuity. 

Two donations of $200,000 each by John D. Rocke- 
feller, Jr., and James Speyer have sent the building 
fund of the Museum of the City of New York over 
the $2,000,000 mark. This assures the museum the 
city-owned plot of land at 103rd St. and 5th Ave. 

The formal opening of the new museum huildmg 
at the University of Michigan took place on June 14. 

The important collection of diatoms assembled by 
the late Charles S. Boyer has been presented by Mrs. 
Boyer to the Leidy Microscopical Club of the Acad- 
emy of Natural Sciences of Philadelphia, together 
with Mr. Boyer'is complete library covering the litera- 
ture of the Diatomaeeae. The collection contains over 
six thousand slides with a card catalogue, includes 
many types, and embraces practically all the mate- 
rial studied by Mr. Boyer in preparing his ^'Sjmopsis 
of the Diatomaeeae of North America,” recently pub- 
lished by the Academy of Natural Sciences of Phila- 
delphia. 

The University of Virginia has announced a gift 
from the General Education Board of $175,000, to he 
expended within a period of seven years in support 
of research in biology, chemistry and physics. Re- 
search fellowships, open to properly qualified grad- 
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uate students, have been established in each of these 
subjects. A number of fellowships at $1,000 each are 
still available for 1928-29 in the schools of biology 
and chemistry. Applications should be addressed to 
the secretary of the appropriate department. 

The new Daniel Guggenheim aeronautical labora- 
tory at the Massachusetts Institute of Technology was 
formally dedicated and opened for use on June 4. 

The three-story science building of St. Leo’s Col- 
lege in Florida was destroyed by fire on June 1, the 
damage being estimated at $35,000. 

Agassiz Museum, the Harvard University museum 
of comparative zoology, was opened again to the pub- 
lic, beginning June 19, following the first extensive 
remodeling it has had in fifty years. The museum- has 
been closed for about six months while repairs were 
being made. During the past six months the whole 
museum has been redecorated and repainted; the 
building has been entirely renovated. Several old col- 
lections which were deemed unsuitable for further ex- 
hibition have been discarded and all the exhibits have 
been rearranged. Several exhibits, new to the univer- 
sity, have been prepared, one being a hall of oceanic 
mammals, another one of domesticated animals and 
others designed to show heredity and the variation of 
animals under domestication. 

President Coolidge has by executive order re- 
established for the protection of native birds the 
Pathfinder Bird Refuge, embracing 22,70Q acres on 
the I^orth Platte River in central Wyoming, accord- 
ing to an announcement by the U. S. Department 
of Agriculture. The area is set aside as one of the 
numerous refuges administered by the Bureau of Bio- 
logical Survey. 

To exchange ideas with the leaders of forestry and 
outdoor life in Europe and to study the problems of 
European forests, a group of members of the Amer- 
ican Forestry Association, Washington, and others 
vitally interested in forests, parks and wild life sailed 
from Hew York on June 30. The tour will include 
France, Germany, Switzerland, Finland and Sweden. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Establishment of a trust fund of between $5,000,- 
000 and $6,000,000 for the University of Virginia has 
been announced by President Edwin A. Alderman. 
The money was given by an anon 3 rmous donor. Half 
of the income from this fund is to be used for the es- 
tablishment of scholarships and fellowships, and the 
remainder for the general educational purposes of the 
university. 


Bowdoin College received over $1,000,000 in gifts 
during the last year. This includes a $250,000 be- 
quest from F. A. Munsey; $150,000 from the estate of 
Thomas Upham Coe, of Bangor, Me., and $50,000 
from David Pingree, of Salem, Mass. 

Through the generosity of an anonymous donor in- 
terested in the subject of chemical education a pro- 
fessorial chair in this field has been endowed for the 
immediate future in the Johns Hopkins University, 
and Dr. Heil E. Gordon has been elected to the posi- 
tion. Dr.' Gordon is at the present time head of the 
department of chemistry at the University of Mary- 
land and state chemist. 

Dr. Charles F. Hottes, professor of plant physi- 
ology at the University of Illinois, has been appointed 
professor of botany and head of the department to 
succeed Dr. H. L. Shantz, who becomes president of 
the University of Arizona. 

Dr. F. d’Herelle, director of the bacteriological 
laboratory at Alexandria, Egypt, has been appointed 
professor of bacteriology at Yale University. Dr. 
d’Herelle was bom in Montreal and still retains his 
Canadian citizenship. He will arrive in the United 
States about September 1. 

Promotions and appointments on the faculty of 
the Massachusetts Institute of Technology have been 
announced. Those promoted feom the grade of asso- 
ciate professor to full professorships include: John 
B. Babcock, professor of railway engineering; J. W. 
M. Bunker, professor of biochemistry and physiology; 
H. H, W. Keith and George Owen, professors of 
naval architecture; Charles Terzaghi, professor of 
foundations, and Clair E. Turner, professor of biol- 
ogy and public health. 

Dean Edward H. Rockwell, of the College of En- 
gineering, Rutgers University, has been appointed 
professor of civil engineering in Lafayette College. 

Robert L. Spencer, chief engineer of the Mc- 
Aleenan Corporation of Pittsbui^h, has been elected 
dean of the department of engineering of the Univer- 
sity of Delaware, to sncceed the late Professor V. G. 
Smith. 

Dr. E. D. Ries, director of the division of indus- 
trial research in the school of chemistry and physics 
at the Pennsylvania State College, has resigned to 
give all his attention to his duties as head of the chem- 
ical engineering department, he having filled both 
positions for the past year. Dr. William J. Sweeney, 
formerly of the chemistry faculty and for the past 
two and a half years at the Massachnsetts Institate of 
Technology, has been appointed assistant professor of 
research and director of the division. 
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At tbe University of Edinburgh, Dr. P. A. E. Crew 
has been appointed professor of animal genetics and 
director of the university department of research in 
breeding. The chair, which is to be known as 
the Buchanan chair of animal genetics, was founded 
by a donation from Lord Woolavington, supplemented 
by a grant from the International Education Board, 


DISCUSSION AND CORRESPONDENCE 

RESEARCH PLUS NEWS-GATHERING 
Although: not primarily a research institution, 
Science Service is now contributing in a small mea- 
sure to the advancement of science. 

in some instances it is possible to combine a cer- 
tain d^ree of research with the news-gathering activi- 
ties of the Service. The most successful instance to 
date is the earthquake reporting service that Science 
Service oiganized and conducts with the cooperation 
of the leading seismologieai observatories, the U. S. 
Coast and Geodetic Survey and the Jesuit Seismologi- 
eai Association. This system serves the needs of 
seasmolqgists as w^l as newspapers^ During the year 
ending March 31, 1928, twenty-seven earthquakes were 
located and repoited through this service. As many 
as eighteen seismologieai observatories, some as far 
away as Alaska and the Philippines, have cooperated. 
Whereas before the inauguration of this service scien- 
tists and the public were often in ignorance for weeks 
as to the location of many earthquake epicenters, now 
practically every shock of any importance is located 
within sis to twenty-four hours. We often locate 
disastrous earthquakes, and predict loss of life that 
occurred, days and weeks before the news reaches the 
world through the rautine news channels. When the 
Bulgarian city of PhilippopoHs was destroyed on 
April 18, Science Service reported the earthquake 
early the next day, stating the probability of disas- 
ter, while the cables did not carry the news until April 
21, On April 10 our instrumental data located a 
severe earthquake in eastern Peru; a week later on 
April 17 the news came from the region itself. On 
May 23, 1927, a severe earthquake in Kansn Province, 
China, was recorded, and Science Service announced 
its exact location and predicted heavy loss of life. 
Not until the latter part of July, two months later, 
did tile confirmation of this great disaster filter out 
feom tile interior of the yellow continent. 

This condiination of re^axch and news activity is 
imw heb^ extended to the fields of anthropology and 
archeology. 

it is very impcartant to be able to send to the spot 
of ibe alleged archeol<^csl find a competent investi- 
gator. Prompt action is neee^ucy from the point of 
view of anthropology bemise of tihe liability timt evi- 


dence as to the character of the discovery of its geo- 
logical position or the indications of the age of the 
deposits may be forever destroyed by careless exca- 
vators or faked relics; and from the point of view of 
Science Service because it is our job to see that ex- 
aggerated and misleading reports do not get the start 
of authentic news. To meet such emergencies we pro- 
posed to cooperate with the department of psychology 
and anthropology of the National Research Council by 
offering to provide funds sufficient for the preliminary 
inspection of the find if we were supplied with a list 
of authorized ^'scientific minute men^^ located at 
strategic points all over the country to whom we 
should be at liberty to wire for advice in eases of dis- 
puted questions. If plans for action are made in 
advance they might, without delaying to consult us, 
take train or automobile at once to the place where 
a prehistoric inscription or the bones of an ante- 
diluvian giant has been reported. 

The division of anthropology and psychology of the 
National Research Council has authorized cooperation 
with Science Service in this undertaking and will 
arrange with us in preparing such a list of anthro- 
pologists and other specialists who will wire us at 
our expense directly from the field. This obviously 
requires cooperation with geologists, paleontologists, 
archeologists and ethnologists. By taking measures 
for the prompt preliminary investigations we may 
forestall such squabbles as those of the French 
savants over the alleged Glozel finds. 

The volcanoes of the world will be watched as 
carefully and thoroughly as the earthquakes, if our 
plans for cooperation between Science Service and 
the section of volcanology of the American Geophy- 
sical Union materialize. 

A committee of the section of volcanology was au- 
thorized at the recent meeting of the American Geo- 
physical Union to work out methods of cooperation. 

The volcano observatories in this country and 
abroad, scientists who have paid particular attention 
to volcanoes and who live in their vicinity and others 
will be invited to participate in a volcano reporting 
organization by means of which accurate and prompt 
information on volcanic activities will be obtained by 
wire and cable, supplemented by mail reports. It is 
also planned to bring together historical data upon 
known active volcanoes which will be of service to 
both newspapers and scientists. Yolcanologists have 
expressed themselves as feeling that this service will 
aid their science as effectively as the earthquake re- 
porting service of Science Service has aided the 
science of seismology. 

Science Service desire to extend in the future such 
combined news-gathering and research activities, and 
we should like to "receive from scientists and scientific 
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bodies suggestions for other such cooperative investi- 
gations.. 

Edwin E. Slosson 
Watson Davis 

Science Seevice, 

Washington, D. C. 

AGRONOMIC JABBERWOCKY 

Who among ns has not thrilled to Lewis Carroll’s 
sonorous and gruesome lines : 

Twas brillig and the slithy tovea 
Did gyre and ginahle in the wabe 
All mimsy were the borogoves 
And the mome raths ontgabe. 

Now after these many years the Jabberwock has 
been aroused again and with eyes of flame is whiffling 
through the tulgey wood and burbling as he comes ; 

The rugaplanes in thiekth midlnx 
Midodored in the coolth 
But straighth and plumpth the illth umblux 
Midceptisist in fnlth. 

The new ululations of this fearsome beast are not 
neglected Dodgsoniana resurrected by the antiqua- 
rians. They are the grotesque invenidons of three 
modems who, if not so mellifluous as Dr. Dodgson, 
are almost as whimsical.^ 

Incomprehensible though it may be, these present 
fantasies of sounds are not intended as poetic amuse- 
ment for adolescents. They are offered in all sm- 
ousness as aids to American agronomists who, it ap- 
pears, are struggling perspiringly to be articulate in 
th& refractory English language. That these etymo- 
logical freaks are welcome is evidenced by the ap- 
proval with which they were accepted at the Chicago 
meeting of the agronomists. Fr^umably hereafter 
these scientists are to seek lucidity in a ludicrous lexi- 
con of such words as midceptimmune, thiekth, 
plumpth, straighth, midgoodth and rugaplane. 

There may be those who will espy the Machiavellian 
hand of “Big Bill” in this attempt to besmirch the 
King’s English, but that the act took place in Chicago 
is believed to be the purely fortuitous result of more 
deep-seated genetic causes. 

Proceeding apparently on the theory that the ease 
of the agronomists required heroic treatment the com- 
mittee on terminology made a herculean effort. The 
energetic chairman distinguished himself in linguistic 
prestidigitation, pulling monster after monster out of 
his hat to be added to a language already reputed to 
contain 50,000 (or is it 500,0001) words. Whichever 

1 Ball, C. B., Bbantz, H. L., and Siaw, a P. ^'Median 

Terias in Adjectives of Ckmiparison. ’'^ Sens* 

Agrmtmg^ ToL 20, No. ^ pp. February, 1928. 


the correct number, there surely are enough to meet all 
the rhetorical requiremenis of the agronomists, once 
they have been thoroughly mastered. 

It is true that agronomic literature like that of most 
sciences is open to criticism, but the defect is to be 
found in the lack of a facile command of the language 
rather than in a shortage of suitable words. Since 
“the ultimate aim of research is publication, ”2 in- 
ability to express one’s thoughts fluently is a fault 
worthy of most serious study. Any sensible ^ort to 
discover a corrective should be welcomed, but an ef- 
fective catbartie for costive minds hardly is to be ob- 
tained by compounding new words, however bizarre. 
The hapless agronomists have fallen upon evil times 
and are not likely to find an alleviating diagiydium in 
the upas shadow of Dr. Bali’s Carrollian pastiche. 

One can not but be astonished at the ^otistie ef- 
frontery of a group of men who, after a few weeks’ 
consideration, attempt to improve a language which 
has met the test of world-wide use for so many cen- 
turies. English speech lacks median terms? Forsooth 
they shall be supplied and presto with a flourish of the 
pen these diaskeuasts create a veritable Walpurgis of 
words. 

Their words tell us preeaseLy nothing. Objects may 
be large, small or middle-sized, like the three bears in 
the nursery tale, but these tenns are lecognizei as 
being purely relative. TL^ have no meaning in the 
discrete units of quantity nor should they have. As 
with general size so with other qualities; things may 
be tall or short, stout or slender, broad or narrow, 
deep or shallow, dark or Hghi^ straight or crooked, 
just as committeemen may he wise or foolish, pro- 
found or superficial, inferior or superior, grave or 
comical, sharp or dull, sensible or silly, brilliant or 
stupid. In fact, there is an almost interminable num- 
ber of words designating opposite extremes of variable 
scales. For the positions between the extremes there 
is an appropriate series of qualifying words such as 
intermediate, middle, normal, medium, moderate, par- 
tial, semi, or^nary, etc. These terms are useful in 
describing general conditions but are always illative 
to each other and require definition anew with 
discussion where some specific limit is intended. 

Not satisfied with having words for the extremes 
and middle, Dr, Ball’s committee is now urging a 
whole series of new words to mark the quarter pem- 
tions! These new words, formed .by comMnir^ ad- 
jectives and nouns, are required, presumably, for ac- 

2 Allen, E. W. *^The PabHeatiou of B^axeh,” Lec- 
ture before the class in The Nature and Method of 
Be^sch.” Graduate School, Department of Agricul- 
ture. Published in minteograph form for the informa- 
tion of the staff of Ike Department of Agricullure, Felr 
ruary II, 1925, 
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curacy of expressiou, but are likely to create more 
mental obfuscation than they dispel. 

Perhaps the agronomists need a few distinctive 
terms to add dignity to their science, but the chairman 
of their committee is not content to restrict his change- 
lings to agricultural science.® He seems to feel that 
his ^Vords” deserve a more widespread popularity 
and will fill a need in the language at large. The 
ignominious fate of simplified spelling has been for- 
gotten; a refonn justified by sound logic and spon- 
sored by the indefatigable Roosevelt with the full 
weight of his dynamic personality. 

Apparently the agronomists are no longer content 
to permit the cultured to determine good usage in 
American speech. Hereafter these matters are to be 
mcure democratically decided. The ignorant minority 
must prevail in language as in politics, and illiteracy 
is to displace culture. This is an innovation and if 
we accept agronomic canons of good taste there is no 
logical reason for rejecting pathological or genetic 
canons, or for that matter amalgamated truck-drivers’ 
canons. If the agronomists are successful in having 
their orthographic solecisms incorporated in the re- 
spectable dictionaries we may expect similar minority 
domination from all quarters and our language will 
become the plaything of irresponsible committeemen. 

ITothing could he more absurd than such an arbi- 
trary method of adapting a language to changing con- 
ditions. Culture ever has been identified with intel- 
lect and never will be achieved by means of the ballot 
despite the cajoleries of these modern Malaprops with 
their complacently acquiescent organisations. 

All work and no play is detrimental even in matters 
scientific, but the agronomists, having had their little 
excursion behind the looking-glass, should now take 
their vorpal swords in hand and slay the jabberwock. 
They can then return contentedly to a consideration 
of their researches, secure in the knowledge that the 
d^n<^ of their published reports will not be marred 
with pleonasms imposed by philological mountebanks. 

J. H. Kemptok 

BuEEAU of PuAOT iNDUSmY, 

WASmCNGTON, B, G, 

NOTE ON THE INERTIA DYADIC 

For the dynamics of a rigid body it has been shown 
that the moment of momentum may be expressed as 
the scalar product of a dyadic— called the inertia 
dyadic — and Ihe angular velocily. The inertia dyadic 
is defined by the relation 

8 Aeeordmg to the Jmk of the Amer, Soo. of Agron- 
for DecOTber, 1927, the ease for general adoption 
of these new words is to be pres^ted in ** American 
Speech.*^ 
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Thus, it plays the same role for rotational motion as 
the mass for translational motion. There is an impor- 
tant difference, however. Whereas the mass is as- 
sumed constant, the dyadic is not constant and as a 
consequence it becomes necessary to obtain its time- 
derivative. 

Starting with the expression given above it can be 
shown that 

i=px^-^xp 

in which p is the angular velocity. This shows, as 
was to be expected, that the time-rate of change of the 
dyadic is due only to the angular velocity. The form, 
however, is not so simple as in the case of vectors and 
I am not aware that any one has ever tal^en the trouble 
to express the derivative in this way. The expression 
is useful as a step in the development of rotational 
dynamics, for when taken in conjunction with the fun- 
damental principle 

d«&.p) 

dt 

Euler’s equations for rotational motion are obtained 
immediately. 

I. F. Morrij^on 

IlNivisRsiTTr OP Alberta 

A NEW AMPHIBIAN RECORD FROM KAN- 
SAS, HYLA PHAEROCRYPTA (COPE)i 

In the spring of 1925 a specimen of tree-frog was 
collected near Wildcat Creek, west of the Kansas State 
Agricultural College at Manhattan, Riley County, 
Kansas. It differed from any that had been taken in 
the region and in life somewhat resembled Hyla 
crucifer because its irregular and asymmetrical dorsal 
markings tended to form a cruciform pattern. 

Later the specimen was sent to the U. S. National 
Museum for identification and was kindly identified 
as Ryla phaerocrypta. Because of the close resem- 
blance of this species to other members of its genus 
I did not include this report in my list of the amphib- 
ians and reptiles of Riley County (1927),® but held 
it for further study. The specimen was consequently 
sent to Dr, G. K. Noble, who independently agreed 
with the previous identification. 

Hyla phaerQcrypta is an amphibian of unusual in- 
terest. It was described by Cope (1889)® from a 

1 Contributions from the zoological laboratory of the 
University of Michigan. 

2 Burt, Charles E., 1927, ^'An Annotated list of the 
Amphibians and Reptiles of Riley County, Kansas,” 
Oceas. Pap. Mus. Zool. Univ. Mich., 189; 1—9, 

3 Cope, E. D., 1889, ‘ ' The Batrachia of North Am®:- 
ica>” Bulk U. S. Nat Mus., 34: 1-515. 
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single specimen from Mount Carmel, southeastern 
Illinois, as a subspecies of H. versicolor. Mount Car- 
mel still remains as a northern record for the form. 
Viosca (1923)^ has reported it from Mandeville, 
southeastern Louisiana, and has removed its subspe- 
cific classification. He has found that the size averages 
about one and a quarter inches and that the body is 
generally smaller than that of R. versicolor. Both 
Yiosca and Ridgway (1924)® have called attention to 
the bird-like notes of R, phaerocrypta and its great 
difference from the croak of R, versicolor. An east- 
ern point in the distribution of R. phaerocrypta, 
namely, Nashville, central Tennessee, has been given 
by Dunn (1927),'® and I believe that this present 
paper sets a western record. 

For the purpose of comparison the Kansas speci- 
men (Univ. Mich.. No. 65029) and an adult R. versi^ 
color versicolor (Univ.* Mich. No. 65018) from Che- 
boygan County, Michigan, have given data for the 
table below. 


Measurement 

E. phaerocrypta 

E. V. versicolor 

Width of head 

11 mm 

17 mm 

Length of body 

35 mm 

48 mm 

length of arm 

17 mm 

23 mm 

Length of foot 

49 TriTTn 

65 Tn-m 


The dimensions given above not only illustrate the 
size-difference of the two forms, but also show the 
close similarity in their bodily proportions. 

Charles E. Burt 

ITniversitt of Michigan 

GEOLOGIC AGE BY LEAD URANIUM 
RATIOS 

Db. Kirsch has kindly called my attention to a slip 
I made with regard to the atomic weight of the lead 
determined by Richards and Hall from the Etta Mine 
at the Black Hills, South Dakota, 

The result was 206.07, and I suggested that to get 
the atomic weight of uranium lead .05 should be sub- 
tracted, whereas, allowing for the slower decay of 
tho-rium, it should be ,02, making the atomic weight 
of uranium lead 206.05, practically the same as had 
been found before. 

May I take the occasion to say that at the recent 
meeting of the committee on the estimation of geologic 

^Viosca, Percy, 1923, Notes on the Status of Syla 
phaerocrypta Cope,” Copeia, 122: 96-99. 

sBidgway, Robert, 1924, Additional Notes on Ryla 
phaerocrypta (t)/^ Oopeia, 128: 39. 

6 Dunn, E. B., 1927, **Ryla phaerocrypta in Tennes^ 
aee,^^ Copeia, 162: 19. 


age by atomic disintegration Dr. Fenner reported 
some analyses of Brazilian minerals from the same 
pegmatite which cheeked remarkably well as to age, 
one contained mainly thorium and the other mainly 
uranium. Also Dr. R. C, Wells had obtained from 
the Upper Cambrian Swedish Kolm the lead : 
uranium ratio .056, which perhaps means that the 
upper Cambrian is twice as old as the lower Per- 
mian, though final results can not be obtained until 
the atomic weight of the lead upon which Bliss is 
working in Professor Baxter^s laboratory is deter- 
mined, 

Alfred C. Lane 

DATUM, DATA 
Down in sunny Buenos Aires, 

They call a vamp patata^ 

They speak la lengita espanoly 
And insist upon la data. 

But up in bleak New England, 

Not quite so cold as Etah, 

They follow Webster^s unabridged, 

And intonate it dayta. 

Barbarians out in Arkansaw 
Care not to whom they cater, 

Any old parlance goes with them, 

They call it simply dayter. 

Some reckless folks in other climes, 

Disgracing Alma Mater, 

When questioned on their own research' 

Reply, ‘T’m accumulating dater.^^ 

Then, there^s the chap, who should be shot, 

(His re-search doesn't matter) 

Who every time he opes his mouth, 

Talks about his ddtta. 

And last we treat the hopeless guy, 

If he doesn't know better he oughta, 

Who in spite of profs and courses and books 
Still pronounces it daughta. 

So with dayter, dayta, ddtta, 

And with data, daughta, dater. 

No matter where the mean may lie, 

Statistically, there's too much scatter. 

I don't know what in h — I to do 
In this seeming simple matter; 

But so long as God will grant me breath 
Fll never call it Mita. 

F. K 
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SCIENTIFIC BOOKS 


ComparatiDe Meteorology j Mchnual of Meteorology , 
VoL n. By Sm Kapieb Shaw, with the assistance 
of Elaine Austin. Royal 8vo, 225 illustrations, 
pp. xl + M6. Price $10.00. Cambridge University 
Press. Agents in United States. 

When Sir ITapier Shaw retired from the director- 
ship of the Meteorological Ofi6.ce he set himself the 
task of preparing four volumes covering the general 
field of what we now call Airgraphics. This volume, 
although numbered as the second, is the third to ap- 
pear; and, good as the others were, we are inclined to 
think this much better. Encyclopedic is the proper 
term to describe it. There is to begin with a diction- 
ary of technical terms from ^'absolute^^ and ^^adia- 
batic” to ^Vortex” and ^ Vaves” ; and those of us who 
teach thank him for such an aid to memory. Under 
^'licst We Forget” are definitions of symbols; and 
Heaven be praised a given letter stands for one and 
the same quantity throughout. 

Furthermore, conversion tables are given in con- 
venient plac^, for example, in entablatures with the 
maps. The result is that a student clearly visualizes 
the layout; and then, with systematic units, can pro- 
ceed to tackle his problem without cluttering his desk 
with an armful of reference books. Will not future 
text-book writers take the hint? Before one under- 
takes to prepare a text-book, he should have a clean- 
cut conception of the physical quantities and proc- 
esses that are operative. An indiscriminate use of 
symbols not only baffles the student, but may often 
trap a tired teacher. The detail of the auxiliary con- 
version tables deserves much ei^dit. For example, if 
one wants to know the equivalent in a twenty-eight-, 
twenty-nine-, thirty-, thirty-one-day month of an an- 
nual rainfall of 70 mm., it is given to the third deci- 
mal place. Or if one wants at a glance the swing of 
the pressure over the northern hemisphere, the fine- 
print heading the chapter on pressure and wind ex- 
plains a graphic int^xation of monthly charts of nor- 
mal pressure; and one easily grasps the situation as a 
sine curve which follows the curve of total power of 
solar radiaiaon over the hemisphere with a lag of 
twenty-seven days. Thus a generalized representation 
of what otherwise would require a treatise is given 
in a few lines. Subject to a correction of not more 
than five per cent, for air displace! by mountains, the 
zoass of air on the Rbrthern Hemisphere varies from 
its mean valne by 


Oct. Hov. Dee. Jan. Feb. Mar. Apr, 
4-0.1 1.7 4J2 5.1 4.4 1.7 0 % 

May Jrm. JnL Aug. Sept. 

-1.6 4.2 .5.1 4.1 2.5 


metric ton x 10“ 


This is Just one of many such toaimrats. The hook 
is fall of condm^sed data, the mesdt of each nut wilh- 
out much ^ell. Beeaose of thi^ uew volume, r^- 


erence books on a^five-foot shelf within reach will no 
longer he consulted by this reviewer, as of yore. In ^ 
his opinion it enables one who laclts easy access to a 
large library to meet on equal terms those who are 
thus fortunate. It may or may not have occurred to . 
Sir Napier and to those who helped him (it was of 
course impossible for any one man to compile, as- 
semble and analyze all the data which of necessity had 
to be licked into shape; and Sir Napier fully ac- 
knowledges the services of many eoworkers, especially ‘ 
Austin, Harding, C. E. P. Brooks, Captain Brunt, 
Commander Garbett and the staffs of various offleial 
organizations) that they have laid the corner-stone of 
a coming all-important applied science. It is a 
strange thing that college presidents, with few excep- 
tions, have been sound asleep concerning the need* 
and value of instruction in airgraphics^ heretofore 
rather disjointedly called meteorology, climatology, 
aerology, or physics of the air. Surely no college 
graduate can regard himself as an intelligent mem- 
ber of society, if he does not know somethmg of the 
major circulations of the atmosphere and a little 
about minor circulations and the physical processes 
involved in the “endless making and unmaking of 
weather,” to borrow from Professor James. Our col- 
lege presidents concern themselves greatly with mod- 
ern methods in education and talk at much length of 
this, that and the other need; but it seems never to 
have occurred to them that a chair of airgraphics is 
now much more needed than any existent chair. To 
say nothing of constant application to all phases of 
human industry, such a course of study would offer 
the student a tremendous intellectual stimulus. For 
the field is developing at an astonishing rate. To-day’ 
“the air^s the thing!” and man is mastering his en- 
vironment. He realizies at last that while he walks 
on the ground and sails the seas, he lives in the air* 
Here is high adventure for both brain and hand. So, 
then, every instructor in any of the sciences dealing 
with man in relation to his environment, must, if he 
would keep abreast of the times, read and profit by 
the information contained in this manual. 

Needless to say, the University Press at Cambridge 
has done its best on this volume. The type work, 
the legends, the distribution of matter on the page, 
are all such as might be expected from master crafts- 
men. Doubtless the text came to them in excellent , 
shape; but it lost nothing at the hands of those who 
gave it permanent form and dress. 

Sir Napier Shaw must feel a large measure of satis- ! 
faction as he nears the completion of a work that is 
truly monumental. What younger man of our . 
eration could have carried on so valiantly f 

Alexanueb McAoie ; 

Bnim Hna* Obsekvatort, 

* Mass. . ' ; V 
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REPORTS- 

INTELLECTUAL COOPERATION AND 
BIOLOGY 

Since its early days, the League of Nations has 
devoted attention to problems concerning the organi- 
zation of intellectual life, apart from the political ac- 
tivity with which it is more commonly associated in 
the mind of the general public. 

In 1922 an International Committee on Intellectual 
Cooperation was especially established for this pur- 
pose, composed of well-known men and women from 
the world of science, art and literature, and of which 
the late Professor Lorentz, the world-famous Dutcb, 
physicist, was chairman. 

The position of this committee was considerably 
strengthened by the foundation in 1925 of the Inter- 
national Institute of Intellectual Cooperation in Paris, 
which provided a permanent international body re- 
cruited from specialists in the various branches of art 
and science for carrying out the resolutions of the 
committee and preparing the ground for future action. 

Problems of scientific bibliography were among the 
first to eng^e the attention of the international com- 
mittee and continue to occupy an important place in 

The inquiry was first directed to the analytic bibli- 
ography of current literature in the ease of the differ- 
the activity of the scientific section, 
ent sciences with a view to obtaining better results 
from the general bibliograpMeal work which has been 
hitherto carried out in a disorderly and xmeoordinate 
fashion in the different countries. 

Having dealt with the physical and economic 
sciences, the question of biological bibliography was 
placed on the agenda of the international committee. 

It should be pointed out that the technical difficul- 
ties encountered in the different sciences are prac- 
tically the same and therefore the methods previously 
adopted for the other sciences have been applied in the 
case of biology. 

The first step was to convene a meeting of experts, 
composed of editors of reviews especially devoted to 
the biological sciences. This meeting was held at the 
International Institute of Intellectual Cooperation on 
April 7 and 8, 1927. 

The following were present : 

Miss Bonnevie, professor of zoology at the University 
of Oslo, member of the International Committee on 
latelLectual Cooperation. 

M. ApsteiOj Zaologischer BericM, 

M. Banr, Z^tschrift fur mduTctwe Abstammwigs^ u, 
Vererhungslehre^ 

M. Pedde, Boiamscher Jahresheiicht. 

M. Kerkhof, Beichszentrale for Wissensehaftli^e 
Beriehterstattung. 

Hutchinson, Abstroofe. 


M. Faure-Fremiet, Annie Biologique, 

M. Mesnil, Institut Pasteur, 

Mr. Chalmers-Mitehell, Zoological Becord, 

M. Kooimau, Besumptio Genetica, 

M. Racovitza, professor at the University of Cluj, cor- 
re^ondent of the International Committee on Intellectual 
Cooperation. 

M, Strohl, Coneilmm BibHograpJticum, 

The above committee considered the actual problems 
of biological bibliography from many different aspects 
and passed the following resolutions concerning the 
methods to be employed in attempting a practical 
solution : 

I. The committee of experts recognize that to obtains 
access to the literature is one of the greatest difficulties- 
in the way of biological bibliography. 

They are of the opinion that a great step in intellec- 
tual cooperation would be the reception, by those respon- 
sible for the preparation of abstracting and indexing 
publications, of separata (with the original pagination) 
of each memoir in scientific publications. 

They recommend that steps should be taken, under the 
authority of the league, to induce the editors of journals- 
publishing original work in biology to provide a limited 
number of separata of each paper sufficient to supply a 
copy to each bibliographical authority agreed upon by 
the conference, or its successors, as of international value.. 

They further lecommeud that au iutemational organ- 
ization (working through national bureaus if found more 
practical) be founded to receive the separata and dis- 
tribute them to the appropriate bibliographical authori- 
ties, 

H. The conference of experts are of the opinion that 
it would materially assist abstracting publications if an 
author ^s abstract were printed with every published 
paper. 

They have been informed that the editors of some 
journals will not accept papers unless the authors have 
provided such an abstract, and they recommend that all 
editors should be invited to conform to this practice ; such, 
abstracts should average three to five per cent, of the 
original paper. 

IH- The committee of experts has considered a set of 
periodicals dealing with biological bibliography and has 
made a preliminary classification of them into groups,, 
with the object of examining the possibility of coopera- 
tion and mutual help. 

The classification is as follows: General biology f 
zoology; botany; ^stematics — zoology; aystematics — 
botany; genetics; anatomy and embryology; microbiology 
parasitology. 

The foEowing methods of cooperation are eontemplatedi 
for each of these groups: 

(1) Exchange of final proof-sheets (printed if posa- 
ble on one side of the paper only), or of publicataoBS 
themselv^ with rights of reproductiou and 

under conditions which might vary in the differsKEit cases*, 

(2) Si^arate sale of the biHiogiaphical parts 
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(printed if possible on one side of the paper only) of 
those periodicals which also contain original matter. 

IV. The committee of experts has charged certain of 
its members with the duty of getting into touch each in 
his own country with those most competent to prepare 
the details of cooperation. 

The results of these negotiations shall be communi- 
cated to the institute, which shall make use of them in 
summoning first those interested in each separate group, 
and afterwards for the reunion of the full conference, 
which will be necessary before the attempt to bring into 
operation the proposed cooperatm arrangements. 

V. The conference of experts consider that a univer- 
sally adopted system of abbreviations of the titles of 
periodicals would be an advantage which would out- 
weigh the temporary inconvenience of changing the many 
existing systems. 

They have been informed that bibliographical experts 
belonging to the British Mnsenm have considered current 
systems and have devised a system which they have ap- 
plied to the titles of 24,000 periodicals and that this list 
of abbreviations has been printed in Volume 2 of the 
World List of Scientific Periodicals. 

They recommend that at their next meeting the pos- 
mbility of the tudvei^ adoption of this system should 
be taken into favorable consideration. 

These resolutions were approved by the international 
«>mmittee in July and by the Plenary Assembly of 
the league of !N^ations last September, and tbe insti- 
tute was instructed to take the necessary action in 
order to put them into force. 

It now remains to he seen whether biologists in gen- 
eral and in paxtieular the editors of biological jour- 
nals are sufficiently interested in this undertaking to 
make it a success. 

As appears from the resolutions, the experts were of 
opinion that the different subdivisions of biology 
should he treated separately and the question now is 
to decide which of these subdivisions can most easily 
he made the subject of a common agreement, so as to 
concentrate on it in the first place. 

Another aspect of the problem, which could not be 
dealt with at the time of the experts^ meeting, is the 
extent to which our scheme ^ould he altered in view 
of the publi^tion of the Biological Abstracts in the 
United States, because before the meeting of the com- 
mittee only one number had appeared. 

The Inteinational Institute will welcome su^estipns 
fsxm the editors of biological reviews concerning ti^ 
biological problems referred to in the experts’ resoluT 
tions and will be glad to avail itself of their recom- 
mendations and collaboration in pursuing thig work. 

J. E, ns Vos VAX’ Stmtwijk 

Segtiox k>e Exact axd XATimii 

SCIEKCBS AT THE IX STOTTE OF 
lOTELLEGTUAU < 500 P 1 RATION 


SPECIAL ARTICLES 

VARIATION IN SOLAR RADIATION 

The Lick Observatory Bulletin No. 401 carries a 
series of measurements of the brightness of the planet 
Uranus and of the satellites of Jupiter by Stebbins 
and Jacobson. Similar measurements were made by 
Stebbins in the year 1926, also at the Lick Observa- 
tory. They employ a potassium cell, most sensitive 
in the blue, at approximately 4,600 Angstroms. 

Measurements were made on about twenty nights 
of August and September, 1926, and on about fifty 
nights in July, August and September, 1927. During 
these intervals the Smithsonian Institution maintained 
daily observations of the solar constant of radiation 
at its station on Mount Montezuma, in Chile. It is 
interesting to compare the two series (omitting dates 
not common), to see what they may indicate as to the 
variation of the sun during these intervals. 

In making such a comparison, 'one might proceed 
with the theory that the sun is equally bright at all 
parts of its surface, and, if it varies, it varies as a 
whole in brightness. But many indications lead us to 
the other view that although, associated with the 
march of solar activity revealed in sun-spots, there 
are changes of the general brightness of the whole 
solar surface, yet, just as the solar corona and the 
solar surface present much detail to the telescope, so 
the sun as a source of radiation presents inequalities 
of surface brightness turned toward the dfferent direc- 
tions in space. Accordingly, it seems best to take 
into account the heliographic longitude of the satel- 
lites and the planet observed by Stebbins, and also to 
consider the time occupied by light in traveling from 


Bates 


Observations of 1926 
Departures: 


Biffereuee — 
Montezuma 
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the sun to these distant mirrors and thence to the 
earth, and to correct the dates of the observations of 
Stebbins and his colleague to correspond with the 
dates of observation of the solar constant, by allow- 
ing for the time intervals required for the sun to 
rotate from the direction of the satellites and the 
planet to the direction of the earth. 

The Lick observations are published as departures 
in stellar magnitudes from the mean brightness of the 
objects during the whole interval of observation. The 


Dates 

Lick 


Observations op 1927 
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solar constant measures at Mount Montezuma are 
given in calories per square centimeter per minute, 
I have reduced ail these results from both stations to 
the corresponding condition of percentage departures 
from the mean values prevailing during the periods of 
observation. To avoid repetition of useless figures, I 
express these departures in tenths of a per cent. 

It will be noted that the range of departures for 
the solar constant scarcely exceeds 1 per cent., while 
the range of the photoelectric measurements is some- 
what greater. Stebbins and Jacobson decided that 
the measurements on Uranus in 1927 have greater 
weight than those on the satellites, as is indeed indi- 
cated by their smaller range. 

The solar constant values as here employed are all 
reduced by the definitive method in which every 
known source of error has been eliminated, including 
systematic errors requiring several years of observa- 
tion for their determination. They are as accurate, 
we think, as can ever be obtained. 

On the whole, there is agreement on both sides that 
the short-interval solar variations during these periods 
were very minute. As the photoelectric measurements 
are not quite equal in accuracy to the solar constant 
measurements, it is not possible to be sure whether 
they really support one another in singling out any 
of the apparent minute solar variations as real. The 
agreement between Montezuma and Uranus from 
July 27 to August 10, 1927, is very close, but reveals 
no considerable solar changes. During the interval 
from August 19 to August 31, when Montezuma 
seems to indicate a range of 1 per cent, very con- 
sistently, the agreement, otherwise close, is marred by 
four considerable departures. 

C. G. Abbot 

SKITHSONIAN iNSKTUnON 

SOCIETIES AND ACADEMIES 

THE NORTH CAROLINA ACADEMY OF 
SCIENCE 

~ The twenty-seventh annual meeUng of the North 
Carolina Academy of Science was held at the Univer- 
sity of North Carolina, Chapel Hill, N, G., on April 
27 and 28, 1928. Papers were presented before the 
general section of the academy on Friday morning 
and afternoon. Friday evening the retiring presi- 
dent, Dr. J. M- Bell, gave his presidential address 
on "Some Approaches to Fundamental Theory of the 
Physical Sciences,'* Saturday morning the academy 
met in the following sections: General section, ehemi- 
eal section, mathematics section and physics section. 
Seventy-nine papers and five exhibits were on Ihe 
program (abstra^M of thfee papers and ccan- 
plete papers of several will appear in an early num- 
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ber of the Journal of the Elisha Mitchell Scientific 
Society). 

The executive committee reported the election of 
fifty-seven new members during the year and the re- 
instatement of eight former members. One hundred 
and sixty-five were present for the meeting. 

Mr. H. E. Biggs, Jr., a student in the Greens- 
boro high school, was declared the winner of the 
high school science prize, a silver loving cup, for the 
best essay submitted by a high-sehool student. (Es- 
says for 1928 were confined to the fields of chemistry 
and physics). 

The ofScers elected for the year 1929 were : 

Geitesaii Academy 

President, J. S. Holmes, state forester. 

Viee President, Miss Mary Petty, North Carolina 
Woman ^s College. 

Secretary and treasurer, H. R. Totten, University of 
North Carolina. 

Executive committee. The above officers and J. W. 
Nowell, Waice Forest College; A. H. Patterson, Univer- 
sity of North Carolina; and F.. A. Wolf, Bnhe Undver- 
mty, 

Representative to the A. A. A. S., Bert Cunningham, 
Duke University. 

Ghemicai. Section 
Chairman, L. G. Willis, State College. 

Secretary, L. B, Rhodes, State Department of Agri- 
culture. 

CmnciUor, A. S. Wheeler, University of North Caro- 
lina. 

MAmEMATICS SeCTLON 

Chairman, J. W. Lasley, Jr., University of North 
Carolina. 

Secretary, W, W, Elliott, Duke University. 

Physics SE<moN ' 

Chairman, W. T. Wright, North Carolina Woman ^s 
College. 

Secretary, G; 0. Hatley, Duke University. 

The twenty-eighth annual meeting of the Academy 
will be held at the North Carolina Woman’s College, 
Greensboro, N. C., in the spring of 1929. 

H.R. Totten, 
Secretary 

THE KANSAS ACADEMY OF SCIENCE 
The mxtieth annual meeting of the Kansas Acad- 
emy of Science was held at the Municipal University 
of Wichita, with one ^sion at the Wichita High 
Sek>ol, April IS and 14, 1928. Two sessions on the 
first day and the forenoon of the second day were 
devoted to the pr^mtation of papers and to busi- 
ness. 


Dr. H. W. Eogbt, president of the university, gave 
a short address of welcome. The Wichita Chamber 
of Commerce sponsored a trip to the airplane factory. 
Following a banquet at the University cafeteria in the 
evening of April 13, the annual presidential address 
of the academy was given by Dr. Mary T. Harman, 
of the Kansas State Agricultural College. The sub- 
ject of her address was '^The Physical Unit of Life.” 

Officers were elected as follows: 

L. D. Wooster, president, Hays State Teachers College. 

W. B. Wilson, first vice-president, Ottawa University. 

Hazel E. Branch, second vice-president, Munieipal 
University of Wichita, 

L. D. HavenMU, treasurer, University of Kansas. 

G. E. Johnson, secretary, Kansas State Agricultural 
College. 

Additional members of the executive council: E. 0. 
Deere, E. A. White, F. C. Gates, Mary T. Harman. 

Thirty-two papers were presented. 

The Kansas Entomological Society met on April 
14 in conjunction with and became affiliated with the 
academy. 

The academy will meet at the Kansas State Agri- 
cultural ..College at Manhattan in 1929. 

George E. Johnson, 
Secretary. 

THE INDIANA ACADEMY OF SCIENCE 

The spring meeting of the Indiana Academy of 
Science was held at Logansport, Indiana, on May 17, 
18 and 19, with over one hundred members in at- 
tendance. 

The area along the Wabash and Eel Rivers in this 
region is a particularly good one for the study of the 
Silurian stratigraphy and associated coral reefs. 

Auto tours in all directions from Logansport gave 
botanists, zoologists as well as the geologists, ample 
opportunity for studying the subjects in which they 
were interested. 

Dr. E. R. Cummings and Mr. Robert Schrock, of 
Indiana University, who have made a special study 
of the area, acted as guides and explained the geo- 
logical features. 

Dr. Ernest Carman and Dr. Paris Stockdale, of 
the department of geology of Ohio State University, 
attended the meeting. 

The program committee consisted of Dr. Paul 
Weatherwax, of Indiana University, chairman, as- 
sisted by Dra, C. L. Malott, of Indiana University; 
E. B. Mains, of Purdue Univemty; and W. M. Blan- 
chard, of De Pauw University. 

Harry F. Dietz, 
Press Secretary 



SCIENCE 


YoL. LXVII June 29 , 1928 

CONTTENTO 

The Tost Twenty Years of Physical' Astronomy: 

Db. Waltee S. Adams 637 

Charles Eenry Gilbert: De. Bayed Staee Joedan 644 

Scientific Events: ^ 

The International Dairy Congress; The Upper 
Klamath Wild-life Befuge; A Foundation for the 
Study of Children's Diseases; The American Ex- 
ecutive Committee of the World Engineering Con- 


gress ...... - 645 

Scientific Notes and News 647 

University and Educational Notes 650 

Discussion and Correspondence: 


An Old Experiment on Collisions of the Second 
Kind: Be. J. Etjd Nielsen. Another Wild Life 
Preserve neav Ithaca: Peopessoe P. W. Claassen. 
Angstrom in English: E. P. B. Peies. Embryo- 
*^les8 Seeds in Cereals: Miuoeed E. Lyon, The 
Eost of the Broad Tapeworm: Be. Thomas B. 


Magath 651 

Sdentifio BooTcs: 

Goldschmidt and Gordon^ s CrystaUographie Tables 
for the Determination of Minerals: Be. Alfeed 0. 

Hawkins 653 

Sdentifio Apparatus and Laboratory Methods: 


An Efficient Dehydrating Apparatus for General 
Use: WnsuB. B. OoLHEwrisnEY. Immobilisation of 
Paramecium: J. 0. Boi*and, A Burette Gleamr: 

P. H. Pish 653 

Special Articles : 

The Photo-mechanical Changes in the Betina of 
Mammals: Gobdon L. Walls. Egg Laying of 
Ixodiphagus Caucurtei du Buysson in Larval 
Tides: PEOtPESSC® B. A. Cooley and Glen M. 


Kohls 655 

Science News x 


SCIENCE: A Weekly Journal devoted to the Ad- 
vancement of Science, edited by J- McKcen Cattell 
and published every Friday bfy 

THE SCIENCE PRESS 
New York^City: Grand Central Terminal. 
Lancaster, Pa. Garrison, N. Y. 

Annual Subscription, l^.oo. Single Copies 15 Cts. 

seXENOS is the organ of the Amei^^ A««o<^- 

it<m for the A#?ancieimeiit of Scieoee. Ihfotmatiozi zecard- 
tog meanhersitip in n^e AssoiMiiKO ms^ he eeoored from 
the ofiee of the pegnrmnmt aecretBiT» hd the 
I&BsiitiEtlott Bonglngv Woii^hliistoii, B. €. 


THE PAST TWENTY YEARS OP PHYS- 
ICAL ASTRONOMY^ 

A CJOMPLEHE survey of the progress of physical 
astronomy during recent years would be so formidable 
an undertaking that to attempt to cover the entire 
field would require a whole series of lectures rather 
than a single evening. So I shall limit myself to the 
attempt to trace for you the development of only one 
or two of the more recent conceptions and methods 
of modem astrophysics and to show how greatly 
they have enlarged the views which we held, even as 
recently as the first ten years of this century. Prom 
the standpoint both of the results accompli^ed and 
the outlook toward the larger problems of astronomy 
there probably has never been a period quite com- 
parable to that of the past twenty years. 

The underlying cause of this remarkable progress 
has been the intimate relationship which has devel- 
oped between physics and astronomy, so that impor- 
tant discoveries in the one science have reacted 
immediately upon the other and found far-reaching 
applications almost at once. A quarter of a century 
ago an immense amount of observational material 
had been coUeeted in our physical laboratories and 
observatories to the interpretation of which the key 
was almost entirely lacking. We could hardly hope 
to understand the behavior of matter in the distant 
stars whmi the mechanic of the light given out by a 
candle fiame was still quite unknown to us. So in 
astronomy, as in physics, a great new field was 
opened up by the fundamental discoveries of Ruther- 
ford, Bohr and many others on the structure of 
matter and the nature of radiation. 

It is a commonplace to say that all our primary 
knowledge of stars is derived from the light which 
they give out, where the term light is usi^ in a gen- 
eral way to include both visible light and invisible 
radiation, such as heat or K-rays. From a staris 
light we can measure its position, its slow movement 
across the sky, its brightne^ and its distance, but we 
can do a great deal more. By analysing its light we 
can study its individuality, which is defined alnmst 
as uniquely by the faint rays of light which reach us 
as is the personality of a friend by the acinous of to 
daily life. The main problem of phytoal aatronqmy^, 

1 Address giv^ m San Franaseo m. April 16, on 
oeeasion of the pr^^ieaitatiou of the Bruce medal by Jbe 
AstPGoomical Society of the i^cific. 
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accordingly, is to interpret the inscriptions wMch we 
find contained in these stellar records, which we call 
the spectrum. 

To an observer who looks at the stars on a clear 
night the differences of color are very noticeable. 
Betelgeuse is red, Sirius is blue-white. If these stars 
are looked at through a piece of red glass, Betelgeuse 
still looks bright while Sirius becomes comparatively 
faint; through blue glass, on the other hand, Betei- 
geuse is very faint and Sirius remains bright. This 
means simply that most of the light of Betelgeuse is 
red light and that of Sirius blue light, if,, instead of 
using colored screens, we look at the stars through a 
glass prism we obtain all the colors at once drawn 
out into a band which is known as the spectrum. Ked 
li^ at one end and violet at the other, with yellow, 
green and blue lying between. The red portion of 
the spectrum of Betelgeuse is very bright and the 
blue faint, while in Sirius the reverse is the case. We 
are all familiar with the fact that the color of the 
filament in the huib of an electric lamp is red when 
the voltage is low, and quickly turns to white when 
the voltage becomes noimal. If we should look at 
its spectrum we should see mainly red light when the 
filament first b^ins to glow, and mu^ more blue 
light as the temperature rises. Hence we can reason 
directly that the temperature of Betelgeuse is low and 
that of Sirius very much higher because its blue light 
is so intense. Actually, the temperature of Betelgeuse 
is about 3,000® Centigrade (5,400® Fahrenheit) and 
that of Sirius is about 10,000® Centigrade. 

We see then that the band of colored red light which 
we call the continuous spectrum gives us valuable 
inf oimation regarding phyacal conditions in the stars. 
Of much greater importance, however, is the network 
of dark lines which crosses the continuous spectrum, 
and which we see when a narrow slit is used in front 
of our glass prism. A speetrom of lines is formed 
whenever we heat a gas to the point at which it sends 
out light. For example, if we look with our prism 
at one of the long horizontal memiry lamps, used so 
extensively in the iliumination of manufacturing 
plants, we see a number of ^lored bright lines. The 
most intense of these is a green line which is respon- 
^le for the rather ghostly color of the light, but 
there are other lines colomd blue, yellow and red. 
Ti^ther these lines form the diaraeteristic spectrum 
of mercuiy vapor. 2h the same way, if we pass an 
eleetrie current between the ends of two iron rods and 
form an eieetiric arc, the hot iron vapor gives us some 
I two timumid bright line^ colored according to their 
position in the spectrum, which are characteristic of 
iron, and of iron alone. So element 1ms its own 
groups of spectral lines which distinguii^ it uniquefy 
fe>m every ofhssr dmneul 


If we now compare directly the lines of the different 
elements with the dark lines which cross the continu- 
ous spectrum of the sun or of most of the stars, we 
find immediate evidence for the presence of the great 
majority of the elements in their atmospheres. The 
lines are dark as seen against the brilliant background, 
instead of bright as in our laboratory sources, but in 
number, position and intensity the correspondence is 
almost perfect. This gives us a means of analyzing 
the composition of the sun or of the most distant stars 
which we can observe with our spectroscope. The 
latest studies of the sun made in this way give definite 
evidence of the presence of fifty-seven of the elements 
known to the chemist oti the earth. Six have been 
added to the number within the past few months, and 
there can be little doubt that all the others are present 
as well, our failure to observe them being due to 
physical conditions present in the sun which prevent 
their spectral lines from appearing with sufficient 
intensity. 

This method of analyzing spectra in a qualitative 
way has been known for many years. So, too, has 
the extremely important fact that the spectral lines 
are displaced by small amounts when the source of 
light and the observer are approaching or receding 
from one another. If a star, or the edge of the sun 
due to its rotation, is approaching us more waves of 
light reach us in a second than if there were no 
relative motion. Hence the length of the waves is 
shortened slightly, and the spectral lines are shifted 
a trifle from their normal positions toward the violet 
end of the spectrum. Similarly, if a star is receding 
from us the displacement is toward the red end of the 
spectrum. The quantities to be measured are small, 
but they can be determined with remarkably high pre- 
cision, and from them we can obtain the motions of 
the stars toward or away from the earth. This forms 
one of the most fruitful fields of investigation in all 
astronomy, for the results derived from it enable us 
to find at what rate our sun is moving in space, how 
the motions of the stars in our system are related, 
and how even the enormously distant universes of 
stars, tile ^iral nebulae, are moving with respect to 
us and to one another. The lick Observatory was 
one of the pioneers in this type of research and has 
maintained its leading position in the accuracy with 
which it has carried on these difficult and exacting 
observations. The most recent publication of the Lick 
Observatory by Br. Campbell with the collaboration 
of Dr. Moore forms a landmark in tbiR field, and bears 
remarkable testimony to the skill and resourcefulness 
of these two eminent members of our society. 

The situation at the begiiming of the century as 
r^;ards the iaterprelatibn of spectral lines, how they 
oiiginate and what information they can give us eou- 
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ceming physical conditions in the snn and stars was 
much less satisfactory. We knew almost nothing 
about how an atom gives out light, and the different 
lines of the spectrum were necessarily classed together 
in most of our investigations. One important differ- 
ence, however, had been recognized by Sir Norman 
Loekyer between some of the lines produced in the 
electric are and the electric spark. In the spark 
spectrum of different elements certain lines were 
found to be much more intense than in the spectrum 
given by the are, and these lines, to which Loekyer 
gave the name “enhanced, he considered as due to a 
modified form of the element arising from some sort 
of decomposition of the atom "produced by the high 
temperature of the spark. In this hypothesis modem 
research has shown that he was substantially correct. 

About 1905 a few studies were commenced which 
began to throw light upon the differences in behavior 
among different spectral lines. One of these was 
made at the Mount Wilson Observatory, and I should 
like to describe it in some detail, partly because it is 
of interest historically, but more because it illustrates 
the extent of the applications which a comparatively 
simple research may come to acquire. It is one more 
illustration, so frequent in scientific work, of the old 
Biblical story of how Saul went out to seek his 
father’s asses and found a kingdom. 

One of the earliest photographs of the spectrum 
of a sun-spot was obtained at Mount Wilson in 1905, 
nearly all observations before that time having been 
visual. Now the principal difference between the 
spectrum of a sun-spot and that of the general sur- 
face of the sun consists in the marked change in the 
relative intensities of great numbers of lines, some 
being weakened in the spot spectrum and othem 
greatly strengthened. In many eases lines barely 
visible in the solar spectrum become very promment 
in the spot. Many of the weakened lines we soon 
recognized as being enhanced lines, that is, lines 
stronger in the spectrum of the spark than of the are, 
but we had no adequate explanation to account for 
the behavior of the strengthened lines. The attempt 
to find such an explanation was the object of an inves- 
tigation begun at Mount Wilson a little more than 
twenty years ago. 

As a working hypothesis we made the assumption 
that the temperature of sun-spots is below that of the 
general surf a<^ of the sun. Our problem, then, was 
to see whether we could duplicate xmder conditions of 
varying temperature in the phytieal laboratory the 
observed behavior of the spectral lines in sun-spots. 
For this purpose we used the iron arc, the supply of 
electric power on Mount Wilson being at that time 
quite inadequate for an electric f timace. The method 
used vte to jmss a po^e^ul current through the are 


and photograph the spectrum: then to reduce the 
current to as low an amount as possible and on the 
same plate to photograph the spectrum again. Since 
the amounts of energy passing through the arc were 
very different in the two cases it could fairly be 
assumed that the temperatures were also different. 
Later we simplified the method by magnifying greater 
the image of the arc and comparing the spectrum of 
the outer cooler flame with that of the hotter core 
near the iron poles. 

The study of the photographs at once led to definite 
results. It was found that many iron lines were rela- 
tively much more intense in the flame than in the 
core of the arc, and that these, were without exception 
just the lines which were strengthened in the spectrum 
of sun-spots. On the other hand, lines unaffected in 
different portions of the are remained essentially un- 
changed in sun-spots. So we were able to classify 
the iron spectrum into groups of high and low-tem- 
perature lines, and to make an accurate comparison 
with the corresponding lines in the sun-spot spectrum, 
which showed remarkably good agreement. Soon 
afterward some experiments made in Pasadena with 
an electric furnace of temporary constmction showed 
that the results obtained with the arc were definitely 
to be ascribed to the effects of temperature, and not 
to any dectrical phenomena present in the arc. 
FinaHy, conclusive evidence for the low temperature 
of sun-spots was afforded by the discovery of the 
presence of hands in the spectrum, due to the exist- 
ence of compounds which can exist only at reduced 
temperatures. 

A few years later, when the Pasadena laboratory 
was completed, a thorough investigation of the spectra 
of many elements was carried out by Dr. King, and 
the lines were arranged in classes according to their 
behavior under known conditions of temperature. 
These results have confirmed and extended the ^lier 
work at Mount Wilson, and have proved of immense 
value to all modem investigators who have analyzed 
spectra and studied the internal structure of Ihe atom. 

You will readily see that the discovery of the tem- 
perature classification of spectral lines meant much 
more than a means of interpreting the behavior of 
lines in the sun-^ot spectrum. It formed es^ntially 
a new method of attack upon the phyacal problems 
of the sun and stars, ei^ecially as it was soon sup- 
plemented by otiier results showing the behavior of 
spectral lines under varying conditions of density and 
prepare. A partial brea^ had b^n in the hitherto 
almost impmetrable wall snxmundisg the interpretar 
tion cff the q^eetrum. 

The fundamental diseoveri^ neoes^ary to tiie 
quate explanati«»i of fi^e results observation 
in tl^ years f oEowmg 1^11 the phywal laberar 
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tones of Etirope. Sir Ernest Rutherford first sug- 
gested that an atom of matter is an electrical structure 
built up out of natural units of positive and negative 
electricity. The positive charge is concentrated into 
an exceedingly minute nucleus; the negative charge 
extends over a relatively much larger region which, 
however, is only about one one hundred millionth of 
an inch in diameter. Eor a dozen years following the 
work of Bohr, every one thought of the electrons, the 
units of negative electricity, as describing tiny orbits 
around the nucleus, like planets around the sun. Now, 
since Schrodinger has developed his complicated but 
very successful “wave-theory,” we are much less dog- 
matic about the exact position and motion of the 
negative electricity. We know, however, that under 
increasingly violent disturbance the negative charge 
can be split off from the atom, one natural unit at a 
time, to escape as free electrons; and we have good 
reason to believe that some of these unit charges are 
held very close to the nucleus and firmly bound, while 
others are near the outside of the atom and much 
more loo^y hdd. The number of electrons outside 
the nucleus ranges from one for the simplest atom, 
hydrogen, and two for the next, helium, to twenty-six 
for iron, eighty-two for lead, and ninely-two for the 
heaviest known atom, uranium. A great many of the 
properties of atoms can be explained by means of a 
strueture of successive shells of electrons. The laws 
of atomic strueture fix the maximum number of 
electrons wMeh can go into any one shell, so that a 
heavy atom like one of iron or lead contains several 
complete shells of electrons and an incompletely filled 
one on ihe outside. 

Our immediate interest in the atom is concerned 
with the way in which it gives out or absorbs light. 
In an atom in its ordinary or normal state all the 
electrons are as close to the nucleus, which attmets 
feern strongly, as ihe laws of atomic structure permit 
them to be. It is possible, however, by various means 
to raise one or two dectrons into new positions which 
without serious error we may think of as farther from 
nucleus. In this condition, known as an “excited” 
state, atom is loaded with energy. If left to itself 
it will usually change back into a less excited state 
after ^mething like a hundred millionth part of a 
second, and to do so it has to unload some of its 
miexgy, which is given out in the form of light. By 
a law of nature which appears to be one of the most 
fundamental that human lienee has yet discovered, 
but which remains utterly unexplained, the number 
of vibrations a second in the emitted light is exactly 
proportional to the anmunt of energy which the atom 
unloads. If this light is observed with a spectroscope 
we see a sharp fine in a portion in Ihe spectrum 
defined accurately by the dresgy unloaded by the 


atoms which produced it. Since even the simpler 
atoms have dozens of excited states and the more 
complex several hundred — ^Dr. Russell has found 364 
excited states in the case of the neutral titanium 
atom — ^the intricate character of the spectrum of many 
of the elements is easily nnderstood. 

In all these excited states the atom retains all its 
electrons, but it is possible through more violent dis- 
turbance, electrical or otherwise, to remove an electron 
completely. The atom is then called ionized and can 
exist in many different excited states. Changes be- 
tween these states produce a whole new spectrum of 
lines, not one of which except by chance coincides 
with a line of the neutral atom. There is abundant 
evidence to show that the enhanced lines of the various 
elements come from ionized atoms with one electron 
missing, and the ordinary are lines from neutral atoms 
with all their electrons present. Loekyer^s bold hy- 
pothesis that the atoms giving the enhanced lines are 
partly decomposed is, therefore, substantially true, 
only it is a different kind of decomposition from that 
known to the chemist. It has been found possible to 
remove not only one, but two, three, or even more 
electrons from the atom. In these states, however, the 
energy emitted is usually so great that the resulting 
spectral lines He far in the ultra-violet, where we could 
not observe them in the stars, or even in the sun. 

With one more word we shall be ready to apply 
our knowledge. The spectra of the sun and stars 
show dark lines. This means that light has been 
absorbed by the reversal of the process already de- 
scribed. An atom can pick up energy from light 
passing by it and become excited, rising from a state 
of lower to one of higher energy: but it can do this 
, only if the number of waves per second in the light 
is exactly sufilcient to furnish the necessary energy 
for the change. Hence atoms of a given kind absorb 
a definite set of sharp spectral lines, identical in 
position with those which they emit. Any particular 
atom, however, can not absorb ah the Hnes of the 
spectrum, but only such as correspond to a transition 
from its particular state to some other, and can absorb 
only one of these at once. So when we find thousands 
of absorption lines in the spectrum of iron, we reaHze 
that among the triUions of atoms present in the iron 
vapor thousands of different processes are occurrrag. 
The work of the last five or six years has gone so 
far in the interpretation of complex spectra that we 
can take almost any Hne in a stellar spectrum and 
say not only what sort of atom produced it, but also, 
so far as energy transitions go, just what the atom 
was doing at that time. 

Suppose now that we have a long tubular electric 
f menace in our lahoratoiy and pass white Kght 
iQirough it. Ih^de our furnace is a bit of metallic 



June 29 , 1928 ] 


SCIENCE 


641 


sodium. At a low temperature, far below a red beat, 
the sodium begius to vaporize, and in the spectrum 
of the light wbieb has come through the vapor we 
find the familiar pair of dark lines in the yellow, as 
well as others in the ultra-violet. But if we heat 
our furnace to 2,000® Centigrade we shall find new 
absorption lines appearing in the orange, the green 
and the blue, no trace of which could be obtained 
with the cooler vapor. 

The reason is not far to seek. In the cooler vapor 
practically all the atoms are in the normal state of 
lowest energy. Such atoms can absorb some of the 
spectral lines-, but not all; and though by this absorp- 
tion they are raised to excited states each one falls 
back again so soon that the number of atoms per 
million which are excited at any given instant is very 
small. But as we heat our gas hotter and hotter the 
collisions of its atoms become violent, and as a result 
a small but steadily increasing fraction of the atoms 
will be raised to the excited states and absorb other 
lines. 

We see now why the lines belong to different tem- 
perature classes and just what these classes mean. 
The low-temperature Hues are absorbed by atoms in 
unexcited or mildly excited states; the high-tempera- 
ture lines by highly excited atoms. We see, too, what 
the relatively great strength of the low-temperature 
lines in the spectra of sun-spots means. There are 
more unexcited atoms in the sun's atmosphere above 
a spot than elsewhere, and this means that the atmos- 
phere there is cooler. 

This is not all, however. At a sufficiently high 
temperature the collisions between the atoms of a gas 
become so violent as to knock electrons completely off 
from some atoms and the gas becomes partially ion- 
ized. The process is self -limited, since the wandering 
free electrons will sooner or later meet with other 
ionized atoms and recombine with them. But the 
hotter the gas the more numerous will be the ionized 
atoms and the fewer the neutral atoms. At the tem- 
perature of the sun elements which require less energy 
for the removal of an electron, like calcium or scan- 
dium, are very considerably ionized; those which 
require more, like iron and silicon, are mnch less 
ionized. So the enhanced lines of calcium are strong 
and those of iron relatively weak. Above sun-spbts, 
•where the gas is cooler and the proportion of the 
neutral atoms is greater, the are lines therefore be- 
come stronger, especially for the more easily ionized 
elements, and the enhanced lines weaker, especially for 
the elements which are hard to ionize. The combina- 
tion of these principles affords a detailed and com- 
plete explanation of tifie peculiarities of the sun-spot 
spectrum which have so long been extremely p uzzling * 


There is another factor in the process of ionization 
which is of equal importance in the study of the sun 
and stars. Let us suppose that we have a mass of 
gas at a given high temperature. If it is dense the 
atoms and electrons will be close together, and the 
chances of their meeting and recombining wOl be 
good. But if the gas is allowed to expand and be- 
come rarefied the chances of recombination become 
steadily less. The percentage of atoms which are 
ionized increases therefore as the pressure diminishes. 

This solves a solar puzzle of long standing. At 
the time of a total eclipse of the sun we can observe 
its upper atmosphere, the chromosphere, and measure 
the heights to which the different spectral lines ex- 
tend, We then find that the enhanced lines of the 
different elements rise to a much greater height than 
the low-temperature lines. For example, the H and 
K enhanced lines of calcium reach a height of seven 
thousand miles and the blue low-temperature line 
X 4227 a height of only three thousand miles. Since 
the top of the chromosphere should be cooler, if any- 
thing, than the bottom, we should expect the low- 
temperature line to be stronger at the top. The 
difficulty was solved by Saha, the Indian physicist, 
in 1920. Though the temperature is probably about 
the same throughout the depth of the chromosphere, 
the pressure and density must be far lower at the 
top than at the bottom. In the lower regions some 
neutral calcium atoms are present and give the low- 
temperature line; in the upper regions all atoms are 
ionized ^d the line due to the neutral atoms dis- 
appears. 

One immediate application of this modem theory 
is to the spectra of the stars. We have every reason 
to believe that there are no great differences in the 
composition of the heavenly bodies, and that all ilie 
elements recognized upon the earth are present in 
them. Why, then, do we not see in their spectra the 
lines of all these elements! The answer is a very 
simple one. The sun and the stars are too hot or 
too cold, too rare or too dense to show all the lines 
at the same time. As we have seen, it tak^ much 
more energy to rob some elements of their electrons 
than it does others. A sun-spot and the red stars are 
eomparalavely cool, and the temperature is high 
enough to bring out strongly only those lines of the 
elemente which require little energy for their excita- 
tion. So the low-temperature lines are strong and 
the lines of ionized elements are weak. At the higher 
temperature of ihe general surface of the sun the 
ionized lines become stronger* When we come to the 
hottest stars the dements become compleWy ionized, 
the Kn^ due to ihe normal atom disappear mrd we 
have a ^eetrum eonsistii:^ soMy of lines due to very 
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MgMy excited atoms. The spectra of the hottest 
stars, accordingly, are very simple, consisting of lines 
of ionized helium, doubly and triply ionized oxygen, 
nitrogen and one or two other elements. It would be 
quite possible to conceive of a star so hot that it had 
no lines at all, at least in the part of the spectrum 
we can observe. The temperatures of the hottest 
staa^ we know are certainly upward of 30,000® Cen- 
tigrade (54,000® Fahrenheit), and may in some cases 
run as high as 100,000® Centigrade. At somewhat 
lower temperatures the normal helium lines begin to 
appear, then the Hnes of the ionized metals, such as 
iron, calcium and many others, and finally those due 
to the neutral atom of these elements. The spectra 
of the cooler staas, therefore, such as our sun, Arc- 
turns, or Betelgeuse, with temperatures ranging from 
6,000® to 3,000®, are very complex and rich in lines, 
the normal atom of iron alone contributing about two 
thousand lines to the observable part of the spectrum. 
Hydn^en is the only element to show lines in the 
spectra of practically all the stars, affording strong 
evidence of its extreme abundance throughout all 
^ace. 

If we know the temperature and pressure of a gas 
the degree to which an element is ionized can he pretty 
accurately calculated. As we have already seen, the 
temperatures of the sun and the stars can be deter- 
mined from such considerations as the color of their 
. light, and by utilizing our knowledge of the intensities 
of the enhanced lines we can derive the pressures in 
&6 sfceliar atmospheres. In this way we find that 
the pressure in ihe sun’s atmosphere is not more than 
one ten-thousandlh part of the earth’s atmosphere, 
and ihat, though it is many hundreds of miles deep, 
the whole qxmntity of gas in it is not more than would 
be contained in a layer of common air a foot or two 
thick* This is a very remarkable conclusion, but it 
is eonfinaed fully by the fact that a layer of gas in 
the laboratory an inch thick, by no means all 
composed of nmtaliic vapor, give absorption lines 
sfetonger ihan those in the solar spectrum. 

The queffi^on may fairly be asked why, if the sun’s 
is so very tenuous we see a sharp edge 
and & not see down deeper into its interior. loniza- 
tkm and the fxm electrons product by it again give 
the answer. An ordinary gas, like atmospheric air, 
scatters a litHe of the light which passes through it, 
so that distant mountains, even in the clearest weather, 
are sem through a Muish haze. Yarious investiga- 
tions have sk>wn that an ionised gas ads in the same 
way, hut many thousands of iimcs more strongly, and 
that the hazing increases very rapidly with the den- 
sity. Consequently, the sun’s atmosphere, even at its 
very low density, Incomes filM wilh an ^^dbetron 
haze,” which prevents from seeing dt^ply; Such 


a great flood of energy is flowing through it from the ’ 
fax interior of the sun that this haze appears intensely 
luminous and gives us the brilliant visible surface. 

Recently we have commenced at Mount Wilson an 
attempt to determine the relative amounts of the 
various elements in the atmospheres of the sun and 
stars. For this purpose groups of related lines called 
^^multiplets” are used, in the production of which it is 
possible to calculate from theory the relative numbers 
of atoms involved. On comparing the intensities of 
these lines in the solar spectrum we find that fully a 
million times as many atoms are active in producing 
the strongest lines as in giving one which is barely 
visible. 

Using the same principles in the case of several of 
the brighter stars whose spectra can be photographed 
on a very large scale, we find that the amount of vapor 
of iron, titanium and similar metals in the atmos- 
pheres of the great red stars Betelgeuse and Antares 
is- something like one hundred times greater per square 
mile of surface than for the sun. Most of the stars 
which have been studied so fax are, in reality, far 
brighter than the sun, and have very extensive atmos- 
pheres. Procyon, the only star roughly comparable 
in brightness to the sun, has about the same amount 
of atmosphere. In the redder stars the low-tempera- 
ture are Hues are much stronger, in comparison with 
the high-temperature lines, than in the sun. When 
the corresponding numbers of atoms are found, a 
fairly simple calculation gives the temperatures of 
the star’s atmosphere. The resulting values range 
from 3,000° for Betelgeuse to 9,900® for Sirius and 
are in excellent agreement with those found from 
the color of the light. 

The enhanced lines of iron and titanium, due to the 
ionized atoms, are also stronger in Betelgeuse aud 
Antares than in the sun. In view of the much lower 
temperature we might expect them to be weaker; and 
it appears that they must be produced in a region of 
very low pressure; in other words, in the ygtj ex- 
tensive chromospheres. The hydrogen lines, which 
axe absorbed only by hydrogen in a highly excited 
state, might be expected to be weaker in these cool red 
stars. They are actually stronger than in the sun 
and appear also to arise in the chromosphere. This 
apparently chaotic set of facts is brought into intel- 
ligible order by the modem theory of stellar at- 
mospheres. 

Two things determine the equilibrium of a star’s 
atmosphere, the force of gravity and the amount of 
heat which flows outward per square mile of its sur- 
face. The former controls the rate at which pressure 
increases in the deeper layers, while the latter fixes 
the tenperature of the visible surface and also pro- 
vides an upward radiation pressure which holds up 
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the atmosphere against gravity and makes it far more 
extensive even in the snn than it would otherwise be. 
When gravity at the surface is small the pressure 
and density in the atmosphere are low and the elec- 
tron haze is thin. We, therefore, see down through 
more material, and the total quantity of atmosphere 
above a given area of the surface is large. At the 
same time, owing to the lower pressure, the gas is 
more highly ionized than in the sun, and the en- 
hanced lines are relatively stronger. Radiation pres- 
sure, moreover, is stronger in comparison with grav- 
ity and can support a more extensive atmosphere in 
which ionization is high. This still further strength- 
ens the enhanced lines, and also those of hydrogen, 
which, having the lightest atoms, is easily supported. 

The special characteristics which are thus broadly 
outlined are exactly those of the giant stars, while 
the much fainter dwarfs show the opposite peculiari- 
ties. But why should low surface gravity be asso- 
ciated with great brightness in a star? The answer 
comes from the famous work of Professor Eddington, 
which shows that the brightness of a star depends 
mainly on its mass and increases veiy rapidly as this 
increases. For stars of the same mass but different 
sizes both gravity and radiation pressure diminish as 
the diameter increases, but in the same proportion, 
and it can be shown from this that the extent of at- 
mosphere will be a good deal the same for all. But 
for stars of different mass, whatever their size, the 
radiation pressure increases much faster than does 
gravity, and the massive stars should have much 
more extensive atmospheres and chromospheres than 
the less massive stars. 

This brings us at once to the last application which 
I shall attempt to make of our theory, that to the de- 
termination of the intrinsic brightness and distances 
of stars. Stars may appear bright to us because 
they are intrinsically very luminous or because they 
are very near. For example, the two stars Procyon 
and Betelgeuse appear in the sky of nearly the same 
brightness. We know, however, that Betelgeuse is 
very much farther away, and that if they were at 
the same distance Betelgeuse would appear at least 
one thousand times as bright as Procyon. We might 
then say that if the intrinsic brightne^ or candle- 
power of Procyon is 1, that of Betelgeuse is 1,000. 

It was nearly fifteen years ago that we made our 
first attempts at Mount Wilson to learn whether the 
intrinsic brightness of a star had any influence on its 
spectrum, the work being a direct outgrowth of our 
study of the sun-spot spectrum and the temperature 
da^ifieation of spectral lines. Knowing from direct 
measurement the distances and hence the intrinsic 
brightness of many star% we could compare directly 
the spectrum of a very luminoT]^ or giant star wi^ 


that of an intrinsically faint or dwarf star of nearly 
the same temperature. TMs shojved at once that 
many of the enhanced lines and those due to hydro- 
gen were very strong in the giante and weak in the 
dwarfs, while the behavior of other lines, mamly low- 
temperature lines, was just the reverse. With the aid 
of stars of known brightness it then proved compara- 
tively simple to establish a relationship which would 
give us the intrinsic brightness of a star as soon as 
the relative intensities of these liues were known. 
The distance is obtained at once from an easy cal- 
culation based on the intrinsic brightness, as compared 
with the apparent brightness in the sky. 

The method has two very considerable advantage. 
It is rapid, since a single photograph of spectrum will 
yield a value of the intrinsic brightness and distance 
of a star; and it is applicable to stars whose distances 
are so great that the usual direct method of measure- 
ment can not be used. The nearest star to us is at a 
distance of twenty-five million million miles, and most 
of even the brighter stars are from ten to one hundired 
times farther away. As seen at these greater distances 
the earth’s orbit becomes almost vanishingly small. In 
the spectroseopie method, however, the intrinsic 
brightness of a star can be determined ^ually well 
whatever its distance. Hence the method has been 
used extensively at several observatories during re- 
cent years, and has nearly tripled the number of stars 
for which we know the distance. 

A very interesting result of this increase in our 
knowledge of the real brightn^s pf the stars is the 
extraordinary range which we find. There is a faint 
star recently observed by van Maanen which gives out 
only one fifty thousandth part the light of our sun; 
on the othffir hand, the bright southern star Canopus 
is at least ten thousand times as luminous as our sun, 
and there are doubtless other stars still brighter or 
fainter than those which have been observed. So we 
have a range of at least five hundred million, and 
probably one thousand million, in the quantily of light 
which the stars are pouring out. 

The spectral differences between giant and dwarf 
stars and the spectn^opic method of deriving the 
real brightness of the stars find a satisfactoiy explana- 
tion in the theory we have been discussing. Edding- 
ton has shown that the intrinsic brightne^ of a star is 
directly related to its mass and increase with li As 
we have already seen, the more massive a star is, the 
more extensive Is the atoosphoe which it can support 
by the outward pressure of its radiation. Such an 
extenrive atmosphere of low d^irity favors the ioaiza- 
rion of the atoms and we should expect to find tte 
enhanced lines sfrong. On other hand dwarf sta® 
of small mass would have shallow and 

we ^uld exp^ the lines to he weak and 
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tliose due to the normal atom strong. Tliis is in 
agreement with observation. Our spectroscopic 
method of finding the real brightness of stars appears, 
therefore, in the main to be a method of finding their 
masses. The immense size of such stars as Antares, 
with a diameter of about two hundred million miles, 
affords excellent direct evidence for the existence of 
the extensive atmospheres predicted by our theory. 

I realize folly that in this very condensed state- 
ment it has not been possible to touch on some of the 
most interesting devdopments of modern physical 
astronomy, such, for example, as the processes which 
maintain a star’s energy, and the source of supply of 
its enormous radiation. Yet the conception of how 
modem physics interprets the spectrum and modem 
astronomy applies it, and how largely both sciences 
are based upon the ultimate stmcture of matter and 
the nature of radiation, is a most iUuminating and 
inspiring one, however inadequately I have been able 
to bring it before your minds this evening. 

Walter S, Adams 

MOUKT ‘WIEiSON Observaojoet 


CHARLES HENRY GILBERT 

Be. Charles H. Gilbeet was bom on December 5, 
1859, at Rockford, Illinois, his parents removing later 
to Indianapolis, He died suddenly at Palo Alto, on 
April 20, 1928, from a paralytic stroke. His father, 
Edward Gilbert, came early from Bohemia, becoming 
an insurance and realty agent and a pillar of tbe 
Congr^tional Church of Oscar McCulloch, widely 
known as a philanthropist and as a liberal Christian. 
His mother, Sarah stiH vigorous and competent 
at the age of ninety-three, is a typical representative 
of the Ma^achusetts Puritans at their best, and Amer- 
ica has no better stock. 

Charles was a graduate of the Indianapolis high 
ashool, where he found his first scholarly inspiration 
under Herbert Edson Copeland, a briliiant young 
nataralist, one of the ablest Cornell has ever sent out, 
but who died untim^y from a fall into White River 
3i January, 1877. Pmn Indianapolis, Copeland 
transferred Mm to his intimate frimd, the writer, 
wim had beeome prof ^sor of zoology in Butler Uni- 
wmmiy at Irvington, then a suburb of Indianapolis. 
Gilbert took from ibe University of Indiana in 1883 
the degree of Ph,D., the river fishes being Ms specialty. 
He had followed Br. Jordan to ibe University of In- 
diana, where became instructor and later profe- 
sor in zoology. With the exception of four years as 
professor at the University of Cincinnati, he was 
continuously assodated witli Br. Jordan, from 1877 
to 1928, in Butler Universiiy, Indiana Univ^ity and 
Stanford University, where he became emeritus pro- 
fessor in 1925. 


In 1877, Br. Gilbert had joined Br. Jordan in a fish 
survey of the state of Georgia, a line of research not 
attempted before. In 1879 he was appointed by 
Professor Baird as secretary to Dr, Jordan’s explora- 
tion of the fish fauna of the Pacific Coast, a research 
occupying most of 1880, and which Gilbert extended 
to Mazatlan and Panama. For many years the papers 
of “Jordan and Gilbert” were the most prolific in 
American ichthyology, their most extended paper 
being a descriptive “Symopsis of the Fishes of North 
America” in 1882. 

From 1880 to 1928 Br. Gilbert retained connection 
with the Fish Commission (later the Bureau of Fish- 
eries). Since the first serious study of the Pacific 
salmon, by Jordan and Gilbert in 1880, he devoted 
his scientific work to the five American species of these 
fishes, until he came to know more of their character 
and habits than all other men taken together. The 
demonstration that their individual ages are recorded 
in their scales is largely his work, though others have 
made fruitful efforts at the same problem. The clue 
to his conclusions rests in the fact that in migratory 
fishes, the rings of growth recorded in the scales are 
larger and more wide-set during their well-fed life in 
the sea. 

In nearly all the expeditions of Br. Jordan to 
various parts of the world, Br. Gilbert took an active 
part, as well as conducting others to Alaska, Hawaii, 
Japan and Panama. The ascent of the Matter- 
horn in 1881, with Br. Jordan, Br. M. B. Ander- 
son and three students, was made at Br. Gilbert’s 
suggestion. In this adventure he was struck in the 
face by the fail of a great rock. This kept him, with 
Jordan, W. W. Spangler and two guides, one the 
famous Jean Baptiste (“John the Baptist”) Aymonod, 
near the summit all night. His steel-rimmed Derby 
hat and careful ministrations by his comrades saved 
his life. 

In 1909 Br. Gilbert assisted the International Fish- 
eries Commission in its salmon investigations, and for 
the last five summers he devoted almost wholly 

to salmon problems in 

In 1882 Gilbert was married to a fellow student, 
Julia Hughes, also interested in zoology and a mem- 
ber of the Matterhorn party. She died in November, 
1915. During her life in Palo Alto she was a notable 
leader in favor of civic betterment. He left three 
children — Carl Gilbert, an attorney in Santa Fej 
Ruth (Mrs. Percy B. Baker), of Atlanta, and Wini- 
fred (Mrs. Carl F. Braun), of Pasadena. All these 
are graduates of Stanford University. 

Br, Gilbert, one of the pioneers of the Stanford 
faculty, was a man of versai^e genius. He had tal- 
ent as musician and linguist^ though his writings and 
lectures he confined rigidly to aspects of his chosen 
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specialty. He was one of the most careful and accu- 
rate of scientific observers, the keenest and ablest critic 
in natural history I have ever known, and therefore 
a most helpful teacher. His attitude was wholly mod- 
em, though he had little interest in those writers who, 
as specialists building on fact, add wide deductions as 
to what may be, and assuming that all these are sound, 
frame far-reaching theories of consequences of evolu- 
tion. Results attained too easily, by analogy and 
imagination, may be more discouraging to actual 
workers than ever the most rampant of systematized 
ignorance. 

. Dr. Gilbert was a man of rather less than average 
stature, but agile and wiry. In the words of ^‘John 
the Baptist,” ''C^est un homme fort et brave” (a man 
strong and brave). 

David Staeb Jordan- 


SCIENTIFIC EVENTS 

THE INTERNATIONAL DAIRY CONGRESS 

The eighth International Dairy Congress, to be held 
in Great Britain from June 26 to July 12, will be 
attended by 30 official delegates from the United 
States. In addition, a large number of unofficial 
delegates is expected to attend. The delegation sailed 
on June 16 on the Leviathan. 

The seventh congress was held in the United States 
in October, 1923. 

The congress will meet with London as head- 
quarters, but excursions, tours and inspection trips 
will carry the delegates to practically all points in 
England. Receptions and numerous conferences for 
the reading of special papers and studies have a 
prominent place in the program. 

The delegates named by President Coolidge to repre- 
sent the United States are : 

B. W. Dunlap, assistant secretary of agriculture, 
Washington, D. (X 

Dr. L. A. Rogers, acting chief. Bureau of Dairy In- 
dustry, Departihent of Agriculture. 

Boy C. Potts, chief, dairy marketing division. Depart- 
ment of Agriculture. 

Dr. G. E. Sherwood, dairy farmer, Kimball, Minn. 

A. J. Glover, editor, Hoard^s Bmtyman, Fort Atkin- 
son, Wis. 

J. D, Mickle, state food and dairy commissioner, Port- 
land, Ore. 

Professor J. B, Fitch, Kansas State Agricultural Col- 
lege, Manhattan, Kans. 

A. M, Loomis, American D,^dry Federation, Washing- 
ton, D. 0. 

P. H. Kasper, cheese manufaeturer, Bear Creek, Wis. 

Professor A, A. Borland, Pennsylvania State Cbliege^ 
State College Pa. 


Professor O. E. Reed, Michigan Agricultural College, 
East Lansing, Mich. 

Dr. 0. W. Larson, director, National Dairy Council, 
Chicago, m. 

Dr. H. E. Van Norman, American Dry Milk Institute, 
Chicago, EL 

D. M. Dorman, president, the California Dairies, Los 
Angeles, Calif. 

A. L. Haeeker, president, Allied State Creamery Asso- 
ciation, lincolh, Nebr. 

Harry Bull, secretary, Dairymen ^s League, Orange 
County, New York. 

Judge J. D. Miller, president, National Cooperative 
Milk Producers^ Federation, New York City, 

E, T. Rector, president, Fairmount Creamery Company, 
Omaha, Nebr. 

W. J. Schilling, president. Twin City Milk Producer ^ 
Association, St. Paul, Minn. 

Fred Rasmu^n, secretary, International Association 
of Ice Cream Mfrs., Harrisburg, Pa. 

E. M. Bailey, president, American Dairy Federation, 
Pittsburgh, Pa. . 

Dr. Robert S. Breed, bacteriologist, Agricultural Ex- 
periment Station, Geneva, N. Y. 

T. H. Mclnnemey, president, National Dairy Products 
Corporation, New York, N. T. 

Dx. E. B. Meigs, Bureau of Dairy Industry, Depart- 
ment of Agriculture, Washington, D. C. 

Frank S. Harmon, director of the Ohio Guernsey Breed- 
ers^ Association, Cleveland, Ohio. 

H. W. Jefiers, Walker-Gordon laboratory Company, 
Plaansboro-, N. J. 

O. S. Jordan, president, Dairy and lee Cream Machinery 
and Supplies Assn., New York City. 

John Rundall, De Laval Separator Co., Chicago. 

Professor George B. Cfelne, Utah Agricultural College, 
Logan, Utah. 

Professor O. F. Hmiziker, Blue Valley Creamery Com- 
pany, Chicago. 

THE UPPER KLAMATH WILD-LIFE REFUGE 

By executive order President Coolidge receitly ^t 
aside for use as a, refuge and breeding ground for 
birds and wild animals an area in southern Or^n 
embracing certain unappropriated public lands near 
the upper end of Upper Klamath Lake. The new 
reservation will be known as the Upper Klamath Wild 
life Refuge and will be administered by the U. S. 
Bureau of Biological Survey. All the lands involved 
have been withdrawn for redamation purposes in con- 
nection with the Klamath irrigation project in Oregon 
and California and, as with other reclamation projects 
set aside as wild-life refuges, are primarily under the 
jurisdiction of the Bureau of Reclamation of the De- 
partment of the Interior. The reservation of these 
lands as a bird refuge, therefore, is subject to use 
by the Bureau of Reckmation f or irrigation and other 
purposes. A federal announcement says: 
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About 0,200 acres are included in tbe refuge, whieb 
extends as a ratber long narrow strip between the Crater 
National Forest, embracing the high mountain range 
bordering this part of the EQamath RiYer Valley on the 
west and Upper Elamath Lake. The refuge area con- 
sists mainly of marshland containing a dense growth of 
tules, sedges and other aquatic Yegetation and affording 
abundant cover for the nesting wild fowl of the region. 
The marshes and the more open water areas also included 
will provide important feeding and resting grounds for 
migratory waterfowl, especially wild ducks and geese. 

The establishment of the refuge will be of great im- 
portance to the waterfowl of the region, in view of the 
fact that there has been such extensive drainage of marsh 
areas in that general section in connection with the recla- 
mation of lands for agricultural purposes. The reserva- 
tion will be .of great interest to conservationists generally 
as well as to sportsmen who are familiar with the drain- 
age operations that have led to the practical elimination 
of Iiower Klamath Lake, embracing about 80,000 acres 
and formerly one of the most important breeding grounds 
for resident waterfowl and feeding and resting grounds 
for migratory waterfowl in Western North America, 

The creation of the refuge at Upper Klamath Lake win 
in a way serve to offset the disappointment that many 
felt because of the impracticability of refloodmg Lower 
Klamath to save it as a wild-fowl haven. The develop- 
noent of wild-life refuges in thisr general section will pro- 
vide for the needs of ike birds on an important migration 
route n^ the Pacific Coast, 

The new refuge wiH also extend needed protection to 
fur-rbeaiing animals. It is unlawful, within the reserva- 
tion, wilfully to set on fire any timber, underbrush, or 
grass, or after building a jfire to leave it without totally 
extinguishing it; or to hunt, trap, capture or wilfully 
disturb any wild animal or bird or the eggs of any wild 
bird, except under such rules and regulations as may be 
prescribed by the secretary of agriculture. 

A FOUNDATION FOR THE STUDY OF 
CHILDRENS DISEASES AT YALE 
UNIVERSITY 

PisEsmiarT Jambs Eowlamd Angell, of Yale Uni- 
vm&ty, has amnoimeed ikat a ’^gift of $1,000,000 has 
be^ made by A, K Fitfcm, of New York City. The 
foundation established by this gift is to be known as 
the Raleigh-Mtkin Memorial fund, in memory of Mr, 
Mtkin^a son. Under the terms of the gift, a build- 
ing is to be erected wMcdi will be known as the 
Ealeigb-Fitkin memorial pavilion; which will cost 
$500,000, and which will be dedicated to the care of 
children. The remainder of the fund will he used as 
a permanent endowment fund, and will be admin- 
istered by Yale University to further the objective 
of Mr, Mtkin’s gift. 

In announcing the gift, President Angeli said: 

It is with great gratification ikat I announce a most 
welcome gift to Yale of one million doliars^ for the ^tab- 


lishment of a foundation for the care of children, both 
from the standpoint of curative and preventive medicine, 
the study of children ’s diseases, and the training of men 
for the achievement of these purposes. It would be diffi- 
cult to exaggerate the value of this first step in the com- 
pletion of the plans made by the General Hospital Society 
of Connecticut and Yale University for the further con- 
sistent development here of a medical center of the 
highest character and of constantly increasing public 
service. Not only to the children of this community, but 
to children everywhere, both in the prevention and in the 
cure of disease, the work of the memorial will be of in- 
estimable value. Reinforced by all the resources of the 
hospital and the medical school for the alleviation of 
every form of human suffering, the memorial will be able 
to multiply by many times its usefulness to the children 
for whom it is established. 

THE AMERICAN EXECUTIVE COMMITTEE 
OF THE WORLD ENGINEERING 
CONGRESS 

Adequate presentation of Americans engineering 
and industrial story at the sessions of the World En- 
gineering Congress to be held in Toldo next year was 
discussed at a meeting of the executive committee of 
the American general committee for the congress held 
in the Engineers Club, New York, on May 18. An- 
other outstanding feature was presentation of the re- 
port of Maurice Holland, executive secretary of the 
American committee. 

Hospitality to be extended in the United States to 
European delegates in their movement from the At- 
lantic to the Pacific on the way to the Tokio congress 
was another subject which came up^ at the meeting. 
The entertainment committee reported that local engi- 
neering societies already have volunteered their ser- 
vices as hosts to the delegates from Europe. 

Importance of careful selection of papers to be 
read as reflecting the status and tendencies of each of 
the major branches of engineering in this country was 
stressed in the report of the technical program com- 
mittee, headed by Professor Dugald C. Jackson. The 
program group will call on the societies specializing 
in the different branches of industry for help in se- 
lecting authors for the American engineering papers. 
Since their acceptance would interfere with adequate 
presentation of the larger developments of engineer- 
ing in the United States, miscellaneous papers will not 
be accepted for reading at the congress. 

Professor Jackson annoxmced the following as mem- 
bers, with himself, of the technical program commit- 
tee ; Alien Hazen, vice-^hairTmn; H. Foster Bain, 
Alex Dow, W. F. Durand, J. R. Freeman, Bancroft 
Gherardi, Geoi^ W. Fuller, F. L. Hutchinson, Major- ' 
General Edgar Jadwin, Dean Dexter S. TTinibnllj of 
school of engineering of Cornell University; A. D. 
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Little, Fred R. Low, O. C. Merrill, Professor Michael 
I. Pupin, Calvin W, Rioe, George T. Seabnry, George 
Otis Smith and W. E. Wickenden. 

Secretary Holland's report covered important 
phases of the work of the American committee, which 
is coordinating participation of engineering and in- 
dustry in the United States in the Tokio sessions. 
The report went into the matters of coordination of 
activities, committee progress, financing, promotion 
and attendance and entertainment. Likewise, the need 
for further information from Japan on its own engi- 
neering and industrial conditions and progress was 
stressed. 


SCIENTIFIC NOTES AND NEWS 

Db. James K^bndall, chairman of the department 
of chemistry, Washington Square College, New York 
University, has been elected an honorary member of 
the American Institute of Chenaistry. On May 17 the 
department of chemistry of Washington Square Col- 
lege tendered him a farewell dinner, at which fifty- 
nine members were present. Dr. Kendall will soon 
leave to take up his duties as professor of chemistiy 
at the University of Edinburgh. 

The highest award of the American Medical Asso- 
ciation for achievement in scientific research, a gold 
medal, has been awarded to Surgeon Edward Francis, 
of the United States Public Health Service, for Ms 
^'thorough and important scientific contributions to 
the knowledge of tularaemia." 

The Albert medal of the Royal Society of Arts has 
been awarded to Sir Ernest Rutherford, for his 
pioneer researches into the structure of matter. 

Ik connection with the international GeograpHcal 
Congress in July, honorary degrees of Se.D. are to 
be awarded by the University of Cambridge, to Gen- 
eral Vaeehelli, surveyor-general of Italy, the president 
of the congress, to Professor E. de Martonne, of the 
Sorbonne, and to Sir Charles Close, president of the 
Royal GeograpMcal Society. 

Db. GiLBEBa? NBwa?OK Lewis, professor of chem- 
istry at the University of California, was the recipient 
of the honorary degree of doctor of science from the 
University of Wisconsin at the commencement exer- 
cises on June 18. 

Peikce^ijok UKTVEESiTr has conferred the honorary 
degree of doctor of science on Br. Robert A. Mill i k an, 
director of the Norman Bri^e laboratory of physics 
at the Pasadena Institute of Technology, and on Ik. 
‘Rudolph Matas, emeritus professor of surgery at 
Tulane University. 

Db. G. Cahby Rouksok, director of the medical 
center to be erected by ComMI University and New 


York Hospital, received the honorary degree of LL.D. 
from Washington University, on June 5, in recog- 
nition of Ms services to the university and of Ms con- 
tributions to medicine. 

Be. Hebbeet E. Ives, physicist at the Bell Tele- 
phone Laboratories, New York, received from Dart- 
mouth College the honorary degree of doctor of sci- 
ence on June 19. 

Rutgees Univebsity has conferred the honorary 
degree of doctor of laws on Br. H, N. Davis, presi- 
dent-elect of Stevens Institute, and the degree of 
doctor of science on Dr, Frank B. Jewett, president 
of the Bell Telephone Laboratories, and on Edgar D. 
Tillyer, optical designer for the American Optical Co. 

At its commencement on June 4, Franklin and 
Marshall College conferred the honorary degree of 
doctor of science on Professor David Riesman, of the 
University of Pennsylvania. 

WiLLUM Beebe, of the New York Zoological So- 
ciety, received the honorary degree of doctor of sci- 
ence from Colgate University on Jnne 11 and that of 
doctor of letters from Tufts College on June 18. 

The Republic of France has named Professor G. S. 
WMtby, of the department of chemistry at McGill 
University, "offieier d^academie," tMs honor being the 
first grade of the decoration "offieier de Tinstmction 
publique.” 

De. E. P. Wigktmak, of the research laboratory of 
the Eastman Kodak Company, Rochester, N. Y., has 
been elected a fellow of the Royal Photographic So- 
ciety of Great Britain. 

Db. a. M. Hansok, of Faribault, Minnesota, was 
awarded the prize of $250 by the Minnesota Society 
of Internal Medicine at its last meeting held in Duluth 
on May 5. TMs is an annual prize awarded by the 
society to the general practitioner in the state who has 
made the most important contribution to medicine 
during the year. The prize was awarded to Dr. Han- 
son in recognition of his work in the isolation of the 
hormone of the parathyroid gland. 

The first award of the University of Bu^alo medal 
in ophthalmology was made at the recent commence- 
ment to Dr. Edmund B. Spaeth, of PhiladelpMa, for 
Ms contributions to the field of ophthalmic plastic 
surgery. Annual award of the medal is made t>ossible 
by the gift of a sum of money by Dr. lAteien Howe, 
professor emeritus of ophthalmology at the university. 

Dr. Ralph A. Fektoh and Dr. Olof Lamcll, of the 
University of Or^on Medical School, were awarded 
the Casselberay prize of $500 by the American Laryn- 
gological Association for work on the pathway of pain 
referred to the ear in nose and throat di^ases. 
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The second annual award of tlie ortliopedie scliol- 
arsMp of the Hospital for Joint Diseases, New York, 
of $2,400 yearly, bequeathed by Henry W. Frauen-. 
thal, founder of the hospital, was given to a member 
of the intern graduating staff, Dr. David Sashin. 

The first award of the Alexander Brown Coxe me- 
morial fellowship, at Yale University, with a stipend 
of $2,500, for research in the biological sciences, has 
been awarded to Dr. Ezra A. Sharp. Dr. Sharp will 
do research work in immunology and pathology. 

Ajtor a continuous service of forty years, Dr. 
George H. Monks has retired from the active teach- 
ing staff of the Harvard Dental School. In view of 
Ms long-continued, devoted and valuable work for the 
school and the dental profession, the alumni council 
has voted that an oil portrait of Dr. Monks be hung 
in the halls of the school. 

Db. Edwabd B. Gleasoe-, professor of otology in 
the University of Pennsylvania Graduate School of 
Medicine, was guest of honor at the fourth annual 
dinner of the Phydeians^ Square Club, on May 25, 
in recognition of his having completed fifty years in 
the practice of medicine. 

Peoeessob A. W. PoBTEB, F.R.S., is retiring from 
the chair of physics at University College, London. 
He was entertained at dinner in the college on June 
25 by present and past members of the College 
Mathematical and Physical Society. 

Be. Fbedbreck E. Bbeithot, of the College of the 
City of New York, has been elected president of the 
American Institute of Chemists. 

Ar> the twelfth annual meeting of the National 
Board of Medical Examiners, Washington, D. C., on 
May 3, Dr. Evarts A. Graham, professor of surgery, 
Washington University Medical School, St. Louis, was 
elected to membership to succeed Dr. John M. T. 
Finney, Baltimore, whose term expired. 

Pb0i^ 38C^ G. S. WffirBT, of McGill University, 
was elected president of the Canadian Chemical Asso- 
ciation at the eleventh annual Dominion Chemical 
Convention held at London, Ontario, from June 6 to 8. 
This newly-formed association will embrace all local 
chemical organizations in Canada. 

PfeEsroH S. Arkweiuht, of Georgia, was elected 
president of the National Electric light Association 
at the convention held in Atlantic City. 

Db. Hebmakh J. Mt rUjEB, professor of zoology in 
the University of Texas, has been awarded the uni- 
vej^ty research professorship, under the provimons 
of which he wili have m^st of his tiimft free for re- 
search. 


Db. George T. Pack has resigned from his post of 
professor of pathology and assistant dean of the 
school of medicine at the University of Alabama, to 
accept a three-year fellowship appointment at the 
Memorial Hospital for malignant diseases, in New 
York City. 

Arthur Lowell Benitett, who has been at the 
Lowell Observatory the past two years, has been ap- 
pointed to the Thaw fellowship in astronomy at 
Princeton University. 

Db. Walter N. Ezekiel, formerly National Re- 
search Fellow in botany at the University of Minne- 
sota Agricultural Experiment Station, has been ap- 
pointed to succeed Dr. L. J. Pessin as plant patholo- 
^t in the cotton root rot project of tha Texas Agri- 
cultural Experiment Station. 

Db. Carl 0. Lampland, of the Lowell Observatory, 
Flagstaff, Arizona, has been appointed an exchange 
professor at Princeton University in exchange for 
Professor Raymond S. Dugan. 

Db. Claeehcb F. Jones, of the department of geog- 
raphy at Clark University, and Dr. C. F. Marbut, 
cMef of the U. S. Bureau of Soils, will make a tour 
of northern South America this summer to make a 
study of the agriculture of that region. 

Alexander Silverman, head of the department of 
chemistry at the University of Pittsburgh, sailed on 
May 18 for a three months’ tour of Europe. Pro- 
fessor Silverman will accompany the tour of the 
American Ceramic Society and will later visit educa- 
tional institutions, museums and glass factories in 
France, Switzerland, Italy, Austria, Germany, Czecho- 
slovakia, Belgium, the Netherlands, England and Scot- 
land. 

F. W. Pettet, senior entomologist of the Union of 
South Africa, is visiting the United States on behalf 
of the South Afncan government to study the work 
of agricultural experiment stations. He will repre- 
sent South Africa at the International Congress of 
Entomology in Ithaca, N. Y., in August. 

L. E. S. Eastham, lecturer in advanced and eco- 
nomic entomology at the University of Cambridge, 
has been appointed to represent the university at the 
International Congress of Entomology. 

Dr, T. Shiraki, of the Government Experiment 
Station at Formosa, who has been spending some time 
in European museums, lipeently spent a week at the 
U. S. National Museum for the purpose of studying 
type specimens of Japanese and other Oriental insects. 

At the thirty-seventh annual general meeting of the 
Institution of Mining and Metallurgy, held in London 
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on May 17, the Honorable Peter Larkin, high com- 
missioner for Canada, presented to the institution on 
behalf of Canadian friends and admirers of the late 
Dr. Willet G. Miller, provincial geologist for Ontario, 
a replica of the portrait of Dr. MiUer which is now- 
hanging in the Ontario Parliament Buildings. 

Nature states that one of the houses occupied by 
Newton when living in London stood on the comer 
site between St. Martin's Street and Orange Street, 
where the Westminster City Council is now erecting a 
new public library, and that the council has decided 
to commemorate Newton's connection with the site by 
cutting an inscription on the stone face of the build- 
ing to read as follows: '^Sir Isaac Newton lived in a 
house on this site, 1710-1727," 

Db. Robert Edgar Allaedice, emeritus professor 
of mathematics at Stanford University, died on May 
6, aged sixty-sbc years. 

E. T. Meredith, editor and publisher of farm jour- 
nals and formerly secretary of agriculture in Presi- 
dent Wilson's cabinet, died on June 17, aged fifty- 

one years. 

♦ 

The personnel of the division of chemistry and 
chemical technology of the National Research Council 
for 1928-29 will be as follows: George A. Hnlett, 
Princeton, chairman; W. C. Geer, New Rochelle, 
N. Y., mce-chairman; Roger Adams, University of 
Illinois; Marston T. Bogert, Columbia University; 
R. M. Bums, Bell Telephone Laboratories; W. M. 
Clark, the Johns Hopkins Medical School; James B. 
Conant, Harvard; William J. Hale, Dow Chemical 
Company; Harry N. Holmes, Oberlin College; 
Charles A. Kraus, Brown University; S. C. Lind, 
University of Minnesota; Edward Mack, Jr., Ohio 
State University; H. S. Miner, Welsbaeh Company; 
James P. Norris, Massachusetts Institute of Tech- 
nology; Charles L. Parsons, Washington, D. C.; C. L. 
Reese, E. I. du Pont de Nemours and Company; 
C. M. A. Stine, E. L du Pont de Nemours and Com- 
pany; W. T. Taggart, University of Pennsylvania; 
E. W. Washburn, Bureau of Standards; Frank C. 
Whitmore, Northwestern University. 

In response to an invitation issued by G, Albini, 
Senator, rector of the University of Bologna, and the 
preddent of the organization committee of the Inter- 
national Congress of Mathematicians, the American 
Mathematical Society has named six persons as 
follows: Professor R. C. Archibald, Brown Univer- 
sity; Professor G. D. Birkhoff, Harvard University; 
Professor H.* F. Bliehfeldt, Stanford Univer^ty; 
Professor Edward K^er, Columbia University; 
Professor Oswald Veblen, Princeton University; Pro- 
fessor YipgE Snyder, Cornell University. Should a 


chairman be necessary President Snyder has ap- 
pointed Professor G. D. Birkhoff to act. 

From May 22 to 24 the Royal Society of Canada 
met west of Ottawa for the first time. The sessions 
were held in Winnipeg in the University of Manitoba 
and the legislative building. Dr. A. H, R. Duller, 
professor of botany in the University of Manitoba, 
delivered the presidential address on ^^The Plants of 
Canada, Past and Present," and Dr. J. J. R. Macleod, 
recently appointed Regius professor of physiology in 
the University of Aberdeen, gave the annual popular 
address, selecting as his subject “The Air we Breathe." 
Thirty-eight papers on history and literature, and 179 
papers in the various sciences, were communicated to 
the five sections of the society. M. Camille Roy, of 
Laval University, Quebec, was elected president, and 
Professor A. S. Eve, P.R.S., vice-president, for 
1928-29. 

A GONEEBENCE WES Called by the Federal Horti- 
cultural Board at the U. S. Department of Agricul- 
ture, Washington, D. C., for June 27, for the purpose 
of considering the advisability of modifying the re- 
quirements governing the interstate movement of five- 
leafed pines and of currant and gooseberry plants on 
account of the white pine blister rust. Fifteen states 
have been designated by the Secretary of Agriculture 
as infected with this disease, namely: Connecticut, 
Idaho, Maine, Massachusetts, Michigan, Minnesota, 
New Hampshire, New Jersey, New York, Or^on, 
Pennsylvania, Rhode Island, Vermont, Washington 
and Wisconsin. Five-leafed pines originating in these 
states are not at present allowed to be moved into non- 
infected states nor from heavily to more lightly in- 
fected ones. 

At the annual meeting of the British Association 
to be held in Glasgow from September 5 to 12, Sir 
William Bragg, who succeeds Sir Arthur Keith as 
president, will deliver an address on the subject of 
“Craftsmanship and Science" at the inaugural gen- 
eral meeting in St. Andrew's Hall. Dame Helen 
Gwynne-Yaughan, professor of botany at Birkbeek 
College, London, has accepted the office of president 
of Section K (botany) of the association, and will 
address the section on the subject of “Sex and Nutri- 
tion in the Fungi," Professor R. H. Yapp was origi- 
nally elected president of the section, but resigned 
when he found he was unable to attend the meeting. 
Further details of the meeting were printed in Sa- 
ENCE for June 15, page 599. ^ 

An international conference on the physical, bhdog- 
ieal and therapeutical aspects of light will be hdd at 
Lausanne from September 10 to 12, and the fol- 
lowing day win be spent at Le 3 rsin, According to fhe 



650 


SCIENCE 


[VOL. LXVII, No. 1748 


British Medical Journal, the subjects to be dealt with 
include a lecture on the therapeutic, prophylactic and 
social aspects of heliotherapy, by Dr. Rollier; helio- 
therapy in Belgium; radiation of food; a lecture on 
the sun and artificial light, by Professor Leonard 
Hill, and pigmentation caused by light. Inquiries 
should be addressed to the Secretariat General de la 
Premiere Conf&ence Internationale de la Lumiere, 
Lausanne, Switzerland. 

CHARiiBS F. Brush, inventor of the are light, has 
set aside $500,000 to establish a foundation to be 
known as the Brush Foundation, in the memory of 
the inventor's son, Charles P. Brush, Jr., who died a 
year ago. The income is to be used by a board of 
manage^ to finance efforts contributing toward the 
i^ftterment of the human stock and toward regulation 
of increase in population, to the end that children 
shall be batten only under such conditions as make 
possible a heritage of mental and physical health and 
favorable environment. Those named to administer 
the fund are : Dr. T. Wingate Todd, Western Reserve 
University; the Reverend Joel B. Hayden, Mrs. 
Charles F, Brush, Mrs. Roger P. Perkins, Mrs. Wil- 
liam H. Weir and Jerome C. Fisher, attorney. 

REGEHrUY a group of publie-spiiited laymen, acting 
through Dr. Edward L. Keyes, president of the Amer- 
ican Social Hygiene Association, invited a group of 
syphilologists and investigators interested in syphilis 
to meet at the Hotel Plaza, New York City, for the 
purpose of organizing the Committee on Research in 
Syphilis. While the importance of sypMlis is well 
known to the medi<3d profession, lai^e funds for the 
systematic study of the disease have^ with the excep- 
tion of the government appropriations during the war, 
been exceedingly difficult to obtain. The Committee on 
Research in Syphilis will distribute annually through 
its subcommittees the funds made availabie by the 
group of donons, to subsidize and develop research in 
both the dinieal and laboratory aspects of the disease. 
It m tie purpose of the committee to expend the sums 
placed at ils disposal in the development of a eon- 
stmdive prc^ram of r^areh with planned activities 
and selected eooperators, and, upon the stimulation 
toough grants, of researches already in progress or 
about to be undertaken. There will be for the pres- 
ent, at least, no investment in plant. 

A oiFT of $250,000 to the University of Pennsyl- 
vania for the establishment of a foundation to study 
the prevention of diseases of the heart and circulatory 
system has been made by Edward B. Bobinette, of 
Philadelphia. It is announced that Mr. Bobinette 
plans to give additional funds to the foundation. 

A B ES K A R CH FCOT> of per year has been 

placed in the school of engin^ring of the* Johns 


Hopkins University by the Utilities Research Com- 
mission of Illinois for an investigation of the proper- 
ties of impregnated paper as used in the insulation 
of high voltage cables. The work will be under the 
direction of Dr. J. B. Whitehead, professor of elec- 
trical engineering. Dr. Whitehead is chairman of the 
committee on electrical insulation of the National Re- 
search Council, and the work referred to is part of 
the coordinated plan which is being proposed by that 
committee. Other similar investigations under Dr. 
Whitehead's direction are the influence of air and 
moisture in impregnated paper, supported by the 
National Electric Light Association, and dielectric 
absorption, supported by the engineering founda- 
tion, with the cooperation of various electrical 
industries. 

The family of the late Fred C. Bowditch has pre- 
sented his collection of Coleoptera to the Harvard 
Museum of Comparative Zoology. There are two 
principal portions : a general collection of Coleoptera 
of the world based on the G. D. Smith collection, and 
a special collection of the Chrysomelidae, containing 
the Jacoby eoUeetions (except part of the second), 
the Tring Museum collection, and an enormous 
amount of other material. This is said to be the 
largest private collection of beetles ever made. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

President Lowell, of Harvard University, has an- 
nounced gifts of $6,146,000 made to the university 
during the past year. This includes $350,000 which 
has been offered for a new gymnasium, and $350,000 
to come from two anonymous donors, gifts not pre- 
viously made public. President Lowell announced 
also that the $1,000,000 Arnold Arboretum fund has 
been fully subscribed. 

The $1,000,000 mark in the alumni fund of Prince- 
ton University for increasing faculty salaries has been 
passed. The goal is $2,000,000. 

Gebts for Washington University totaling $1,186,- 
444 were made public at the commencement exercises. 

Subscriptions totaling $1,000,000 have been re- 
ceived by the University of Southern California for 
its semi-centennial fund. 

The following changes were made relative to the 
personnel of the faculty of the school of medicine at 
a recent meeting of the board of trustees of Vander- 
bilt University: The resignation of Dr. G. Canby 
Robinson was accepted and Br. W. S. Leathers, pro- 
fessor of preventive medicine, was riected as dean of 
the school; Dr. C. Sidney Burwell was made prof es^r 
of medicine and physieiaa-5n-ehief of the hospital; 
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Dr. Hugli Morgan was promoted from an associate 
professorship to a professorship of clinical medicine, 
. and Dr, Horton Casparis was made professor of pedi- 
atrics and head of the department. 

At Yale University, Elliott Dunlap Smith, of the 
Dennison Manufacturing Company, has been ap- 
pointed professor of industrial engineering in the 
Sheffield Scientific School; Dr. John Rodman Paul 
has been appointed assistant professor of medicine, 
and Dr, Roland Charles Travis has been appointed 
research associate in psychology, with the rank of 
assistant professor, in the institute of psychology. 

Peomotions which have been recently announced 
in the department of chemistry, University of Wis- 
consin, are: from associate professor to professor, 
Homer Adkins and Farrington Daniels; from as- 
sistant professor to associate professor, George J. 
Kemmerer, S. M. McElvain and H. A. Schuette. 

Dr. Florence Peebles, lecturer for the extension 
department of the University of California at Los 
Angeles, has been appointed professor of biology in 
the California Christian College in Los Angeles, 

A. Brazier Howtell, of the U. S. National Museum, 
has been appointed leekirer in comparative anatomy 
in the department of anatomy at the Johns Hopkins 
Medical School, 

Dr. Erich von Gebauee-Fulnegg, assistant pro- 
fessor at the University of Vienna, has received a 
similar appointment on the chemistry stafiE of JTorth- 
westem University. 

R. A, Wakdlb, lecturer in economic zoology in the 
University of Manchester, has been appointed to the 
chair of zoology in the University of Manitoba, 
Canada. 

DISCUSSION AND CORRESPONDENCE 

AN OLD EXPERIMENT ON COLLISIONS OF 
THE SECOND KIND 

Thirty-seven years ago, in the course of an investi- 
gation on the spectroscopic determination of potas- 
sium, F. A. Gooch and T. S. Hart^ made the interest- 
ing observation that the presence of sodium in a flame 
tends to increase the intensity of the red potassium 
doublet. A small helix of platinum wire was dipped 
in a solution of potassium and sodium chloride, dried 
and introduced in the outer cone of the flame of a 
large Bunsen burner. The potassium line was ob- 
served in a small spectroscope with the tel^eope set 
so that the yellow sodium doublet fell outside the field 
of view. The effect of varying the mount of sodium 

I F, A. Gooch and T, S, Hart, Am. J. 8m,, 42, 448 
(1891), 


was roughly studied. The phenomenon began to be 
noticeable when the ratio of sodium to potassium was 
about ten. With twenty times as much sodium as 
potassium the potassium line was 'bnueh strongeri’ 
than in the absence of sodium. The greatest enhance- 
ment was observed when the ratio of sodium to po- 
tassium was one hundred. A further increase in the 
amount of sodium decreased the effect, but this de- 
crease may be psychological, due to the strong sodium 
light scattered into the field of view. 

The explanation of this phenomenon, which Gooch 
and Hart attribute to some, _ not specified, chemical 
reaction, is ^undoubtedly to be found in the so-called 
atomic collisions of the second kind.® Since the 
resonance potential of sodium is greater than that of 
potassium, it is possible for an excited sodium atom, 
colliding with a normal potassium atom, to transfer 
enough energy to excite the latter. The presence of 
a large number of excited sodium atoms will, therefore, 
increase the number of excited potassium atoms and 
thus enhance the intensity of the potassium doublet. 

J. Rub Nielsen 

University op Oklahoka 

ANOTHER WILD LIFE PRESERVE NEAR 
ITHACA 

In 1919 through the generosity of the late Mr. C. G. 
Lloyd, of Cincinnati, Ohio, Cornell University obtained 
what is now known as the Lloyd-Comell Wild Life 
Reservation near McLean, N. T. This preserve com- 
prises an area of slightly over 80 acres and includes 
several very interesting cold upland sphagnum-heath 
grass bogs and an open mud pond, which is now 
in the process of being slowly filled in. Each year 
various classes in the Molo^cai sciences of Cornell 
Universily make excursions to this preserve and in 
1926 a report was published on a preliminary survey 
of the fauna and flora of this preserve,^ 

In 1924 Mr. Lloyd purchased another tract of more 
than 400 acres of wooded land near Slaterville, N. Y., 
some 12 miles to the southeast of Ithaca and this has 
been designated as the lioyd-Comell Wild Flower 
Preserve. This preserve consists of a wooded MEy 
upland area which is traversed by several streams as 
well as by a cold spring brook and affords another 
bit of area in which Nature will be allowed to func- 
tion without interference from man. 

Just before Ms death Mr. Lloyd made arrangements 
for the purchase of stifi another tract of land near 

2 0. Elein and S. Bosseland, Zeitse^r, f, Phjfs., 4, 46 
{1921); J. Franck, Zeitsdhr, f. Fhya., 9, 269 (1922). 

i A Preliminary Biological Survey of the Uoyd-Oomell 
Reservation, by members of the Scientific Staff of C?or- 
ndl University. Bull. Uoyd Library, No. 27, Eat. S^. 
No. 5, 1926, 
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Ringwood which the limnology classes in Cornell Uni- 
versity have frequently for many years. Negotiations 
for the acquisition of this property have now been 
completed and this preserve will be known as the 
Lloyd-Comell Ringwood Wild Life Preserve. 

The Ringwood Preserve lies about 7 miles to the 
east of Ithaca. It comprises an area of slightly over 
110 acres. Situated in the midst of rolling wooded 
hills, it lies at an elevation of about 1,600 feet. Being 
of morainic origin the glaciers upon receding have left 
a series of pot holes which are furnishing some very 
interesting situations for biological studies. One of 
these pot holes, known as Winterberry pond, seems to 
be spring fed and retains approximately the same 
amount of water the year round. The other pot holes 
have water in them intermittently. In the spring 
when the snow begins to melt, the water collects in 
them to a depth of from 5 to 12 feet, while during the 
late summer the water becomes lower and lower until 
in the fall the water disappears entirely. Just to the. 
^st of the preserve is found a sphagnum bog which 
offers a variety of biological forms for study. 

The life which is found in these temporary pot-hole 
pools forms an interesting succession study. Every 
spring during the latter part of April and the early 
part of May these temporary pools are fairly alive 
wiih the beautifEl fairy shrimps, Enbranehipus 
gelidus. Coming back to these pools a week or two 
later not a single specimen of the fairy shrimp will be 
noticed. However, another crustacean, Limnetes 
gotddMy is found to be just as abundant as was the 
fairy shrimp a. few weeks previously. 

Mr. W. C. Senning, instructor in the department of 
zoology, has made a study of the plant and animal 
life of these pools during the last three years so that 
we have a good h^inning of a systematic study of the ^ 
life in this pr^erve. 

Witii th^ three Wld life Pr^erves made possible ~ 
through the generosity of Mr. C. G. Lloyd, Cornell 
University will always have an opportunity of study- 
ing plant and animal life in situations where artificial 
interference by man has been reduced to a minimum. 

P. W. Claassen 

UNivEasirv 

ANGSTROM IN ENGLISH 

Is it not unreasonable to muster the letter E, as 
appears im min ent, into duty for almost any vowel? 
Something may be said for the simplification 
achieved In using 1 for the sounds represented in 
the original German, Swedish, etc., by A (or in 
La.tin by AE). But it seems to be overdoing the point 
to render the d sound of the Swedi^ letter A with an 
E, as is done (through a mispriiit?) in ^^aogstrom 


units” appearing above the name of Alfred E. Hess 
on page 334 of Science (March 30, 1928). Preserva- 
tion of the original spelling of Angstrom’s name is 
perhaps too much to expect, especially of American 
typewriters. Nevertheless, to convert it to engstrom 
is unduly to succumb to a somewhat prevalent igno-. 
ranee of the fact that ongstrum is in English the near- 
est phonetical rendering of the physicist’s name (cf. 
Webster’s New International Dictionary) . Perpetuat- 
ing the error fails to simplify international scientific 
intercourse. 

E. E. B. Eries 

EMBRYOLESS SEEDS IN CEREALS 

Op interest in connection with the theory of double 
fertilization in angiosperms is the discovery of em- 
bryoless seeds in wheat, rye and bald barley. Such 
seeds develop endosperm which is perfectly normal, 
but they show no trace of embryo tissue. The abnor- 
mality is not apparent on casual observation, but 
upon closer examination the lack of embryo is evi- 
denced by a depression at the proximal end of the 
seed. Microscopic examination of sections also shows 
embryo tissue and the epithelial layer to be absent. 

Pope and Harlan reported the occurrence of five 
barley seeds in which the embryo was entirely lacking 
among many thousands examined. The writer finds 
that embryoless seeds occur in wheat in the propor- 
tion of approximately 0.1 per cent. Sufficient addi- 
tional work has been done to indicate that this same 
proportion holds true for both bald barley and rye. 

Mildred E. Lyon 

Botanical Section, 

Colorado Ex^»eeiment Station 

THE HOST OF THE BROAD TAPEWORM 

The recent article by Vergeeri prompts me to call 
attention to my experiments on Diphyllohothrmm 
latum (the broad tapeworm) which was published in 
Minnesota Medicine, October 1927, page 614. Since 
my report was the first demonstration of the fact that 
North American fishes act as hosts for this worm, Ver- 
geeris report may be looked upon as confirmation of 
my fi n di ng s. In my report it was indicated that I had 
evidence of the fact that there was an endemic area 
in and about Winnipeg, Manitoba. Since then I have 
obtained wall-eyed pike from Lake Winnipeg and have 
found larvae in a great percentage of them, which 
when fed to dogs produced typical tapeworms of the 
species D. latum. The importance of this is apparent 
when one learns that a great proportion of the wall- 
eyed pike sold in the middle western markets comes 
from Canadian Lakes and that a large proportion of 

1 The JowmaZ of the Amerieim MedieaZ As^dpdion, 
90: 673-678. . 
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tfa® fresli fish sold on the Winnipeg market comes from 
thk lake. 

A full report of my investigations will be published 
shortly. 

Thomas B. Magath 

Mayo Onmic, 

Eochestee, Minn, 


SCIENTIFIC BOOKS 

Crystallographic Tables for the Determination of 
Minerals, By Victob Goldschmidt (Heidelberg) 
and Samuel G. Gordon (Philadelphia). Philadel- 
phia, Pa., Special Publication* No. 2, The Academy 
of Natural Sciences of Philadelphia, 77 pp., 4 figs., 
16 tables, 1928. 

This is a complete presentation of the most modem 
methods of dealing with crystal identification by means 
of two-circle goniometrie measurements. In earlier 
days Professor Federov, of Petrograd, Russia, wrote 
a "Dictionary of the Mineral Kingdom,” which has 
been published by the Petrograd Academy of 
Science. This work is a sort of crystallo-chemical 
analysis of over ten thousand compounds, both or- 
ganic and inorganic, which had been previously inves- 
tigated as to crystallographic details; but unfortu- 
nately it is much involved with Perderdov’s theories of 
crystal structure. 

The present work is intended for treatment of the 
unknown crystal which has been measured on the two- 
circle goniometer. It is very concise. First, it is 
necessary to identify the crystal system to which the 
unknown crystal belongs; then its complete identiSca- 
tion is accomplished by means of the angles and polar 
elements as given in the tables. These tables are es- 
pecially useful because any normal orientation of the 
crystal will give sufficient data for identification. 

Smce isometric crystals can not be distinguished 
from one another by crystal measurement, they are 
“ arranged according to luster, then by chemical com- 
position, and lastly ac<K>rding to increasing specific 
gravity. The tetragonal minerals are arranged ac- 
cording to tangent relations, orientation with refer- 
ence to either first or second order prism position 
being allowed for. For the orthorhombic crystals we 
may use either the linear or polar elements, the tan- 
gent or the cotangent. In this connection a supple- 
mentary table (Table 7) is used to make the work 
more complete for every posmble orientation. Mono- 
dinie minerals are classified according to prism angles 
and tangents of these, since the prism zone usually can 
, rmdily be identified. Tridinie crystals are listed ae- 
<^rding to projection elements, polar elements and 
linear elaneats, and a ^leeial table is also provided 
to aid in correct orientiduon. 


In every table there are cross references to other 
tables. The index at the end of the book refers 
directly to the minerals, of which a total of 1,710 
species are listed. The book should be very useful to 
erystallographers in general. 

Alfred C. Hawkins 

Butgees Univeesity 


SCIENTIFIC APPARATUS AND LAB- 
ORATORY METHODS 

AN EFFICIENT DEHYDRATING APPARATUS 
FOR GENERAL USE^ 

Some animal tissues are very difficult to dehydrate 
without disastrous shrinkage, which is due to sudden 
changes in alcoholic concentration. Many devices 
have been prepared to overcome this problem, with 
various degrees of success. While searching for a 
method which was easy to procure, simple to oper- 
ate and sure of positive results, the apparatus here 
figured has proved very efficient. While designed 
especially for the dehydration of plant nematodes, ex- 
cellent results were also obtained with other animal 
and plant tissues preparatory to embedding and sec- 
tioning. As its application seems quite general, it 
is hoped that its use may prove as beneficial to work- 
ers in other fields as it has here the past months. 

The apparatus is made by using a separatory funnel 
(1) to which is welded a lead tube which in turn is 
bent up and welded into the end of a small test-tube 
(5), thus formed into the magazine tube. Near the 
top of the test-tube is inserted the overflow tube (2), 
which is bent down and drawn out at its end. It will 
be noted that the insertion of this tube is on a level, 
or a bit above, with the stop-cock of the separatory 
funnel, so the apparatus can not run dry. The un- 
attached end of the magazine tube is left open for ease 
of loading and unloading of material to be dehydrated. 
Evaporation is hiinimized by placing a cork in this 
open end. At the bottom of the bend in the lead tube, 
a drain tube (9) is welded in, which is fitted at its 
open end with a glass stop-cock. This allows for 
quick and complete drainage when an entire change 
of fluids is desired. All rubber connections are 
avoided, so there would be no difficulty when such 
fluids as sylol are to be used. The glass used is 
Pyrex, due to the fact that soft glass is hard to 
manipulate, esperially in bteung Ihe necessary holes 
through the magazine.^ 

,As used by the author, the entire apparatus is 
mounted on a ring stand by using suitable dam|^ 

1 The author is indebted to Mr. Georg© Fettea^gSS, of 
the Oregon State Agrkulturai OoBege, d^parteeat of 
chemistry, who made many valuable sugg^tiona and 
the glaj» work for the apparatoa. 
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and filled witk tlie appropriate fluid. A small piece 
of aJbsorlseiit cotton was placed at the bottom of the 
magazine tnbe f or tbe lower object-glass to rest on, 
and also to aid in gradual diange in tbe strength of 
floids. Tbe object-glasses are made in tbe nsnal way, 
by selecting a piece of glass tabing a bit smaller- in 
diameter than that of tbe magazine tube, and cutting 
into suitable lengths. Tbe ends of tbe object-glasses 
were prepared in either of two ways. When tbe ob- 
Jecfirgiasses were of small diameter, ie., to be used 
¥ery SEnall objects, they were fitted with glass 
tabOHStopipers wbieb bad a bit of bolting-clotb stretched 
across tbe inner open end. If the object-glass^ were 
of larger diameter, ie., to be used for larger objects, 
tte en^ were heated and slightly flanged so that 
cbeese-elotb, or doth of suitable mesh, could be tied 
over tbe ends. Indde each object-glass a ggnaP bit 
of imper was placed with the record written in water- 
proof India ink 

The prepared object-glassy were then placed in ibe 
magazine tube, one on top of tbe other. With laiger 
tissues tbe magazine tube was often filled with 
ebeyedotb bags, each bag containing tbe denred tis- 
sues and label. Tbe stop-codk of tbe sepaaratory fen- 
nel was then turned so that tbe fluid passed tbroi^b 


tbe tissues, out tbe overflow tube and into a dii 
Tbe passage of fluid can be controlled so that aif ; 
amount passes tbrougb— from a few cc per day to 
liters. Tbe dilutions varied 10 per cent., from wate 
to absolute alcohol, and tbe time of immersion in ead 
dilution was tbe same. These two factors being con- 
stant, tbe dehydration rate was very gradual, with a i 
TnininiTim of shrinkage of tbe tissues. 

Tbe change of xylol for objects to be mounted k 
gums, dissolved .in that medium or to be imbedded in 
paraffin, was made a gradual one by using simiW 
methods. Tbe strengths of xylol in absolute alcobi 
were 10, 25, 50, 75 and 100 per cent. 

WHiBUR D. COUETNET 

Department op Zoology, 

Okegon State Ageiculttjral College 

IMMOBILIZATION OF PARAMECIUM 

Yabioits methods have been suggested from time % 
time for tbe immobilization of active ciliates for^M 
purposes of study. n 

In some recent preliminary experiments on 
mecium with ultra-violet radiation it was 
that cultures of this infusorian, exposed in small 
bryological dishes filled to a depth of 0.5 ems, 
in some eases immobilized to such an extent as 
permit of detailed study of ciliary activity, va 
contraction and formation and tbe general activifi#t; 
of tbe organism. 

Tbe apparatus employed was an ordinary 
mercury yapor-lamp, DC voltage 90, current 
amperes. Tbe cultures were placed at a distant 
10 ems from the source of light and exposed for #; 
period of eight minutes. 

After one such exposure, tbe result seemed to o®i 
possibilities for rapidly securing immobilization'# 
Paramecium for class study, and so four other 
tures were similarly treated with identical resdii 
This simple procedure may prove a satisfactory : 
of immobilizing this much-used infusorian for 
, study. 

J.G. BohAm i 

Department op Biology, f ' 

Bensselaer Polytechnic Institute, U 

Tboy, N. Y. . 

A BURETTE CLEANER | 

I HAVE used a burette cleaner for ten year% 
have never seen tbe method explained in print, y 
sebool-worb, where there are anywhere from one ] 
dred to one thousand buretty in use during tbe ^ 
often we find several which will not clean up 
chromic acid. After trying chromic .acid, which ^ 
oxidizing in nature, tbe burette will become clean vs^: 
easily if tbe foHowi^ mefeod is used: ''M 
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Wash once witli a little 95 per cent, ethyl alcohol 
and drain. Add about 2 cc of ethyl alcohol 95 per 
cent., and stand upright under a hood. Now add about 
5 cc of concentrated nitric acid, and place a large test- 
tube over the open end of the burette to prevent any 
liquid from spatting out. In a very few minutes the 
reaction begins and throws the contents repeatedly up 
the full length of the burette. After the reaction has 
gone to completion, the burette will be clean and the 
contents are easily washed out. 

F. H. Fish 

VimmiA Polytechnic Institute, 

Blacksbueg, Va. 

SPECIAL ARTICLES 

THE PHOTO-MECHANICAL CHANGES IN 
THE RETINA OF MAMMALS 

At various times attempts have been made to dem- 
onstrate the occurrence of pigment migration and 
positional changes of the visual cells in the retinae of 
mammals. Conflicting results have been obtained on 
certain forms, and in only one or two cases, notably 
that of the ape (Cercopithecus)^ and that of the dog,® 
have measurable differences in pigment or cone posi- 
tion been observed after light and dark exposures. 

The band of retinal pigment is very narrow in most 
mammals, and in aU that I have studied the pigment 
needles are relatively pale, never having the almost 
black color observed in fishes and amphibians. In 
the ape mentioned above, Garten reported a pigment 
band two or three granules wide in the dark- and 
three or four granules wide in the light-adapted ani- 
mal. This slight difference has been accepted by 
subsequent workers in this field as definitely proving 
the existence of pigment migration in at least this 
one member of the mammalian group. The sugges- 
tion made by Garten and reaffirmed by Arey^ that 
the photomechanical changes occur so quickly in mam- 
malian eyes as to fail to be "caught” by the fixative 
^ms to be invalidated by the work of Detwiler* on 
nocturnal animals, for he was always careful to excise 
and fix the eyes of dark-adapted animak^under faint 
red light and got negative resnlts. 

It has seemed to me that the slight differences found 
in the pigmentation of the retinae of oppositely- 
adapted mammals might weU have existed before the 

1 Garten, S., 1907, "^Graefe-Saemisc^ MmMuek der 
AugenheUkunde/ * Leipzig, Aufi. 2, Bd* 3, Kap. 12, 
Anhang; 130 pp., 5 Taf., 49 Textfig. 

sOhiarini, F-, 1900, Arch* Itcd, de Bio^ Tom. 45, 
Fasc. 3, pp. 337-^52, 8 fig. 

«Arey, L. B., 1915, Scienci^ n. s., To! 42, pp. 915- 
. 916. 

^BetwilcTy S. m 1924, /. Comp. Ncwr., Vol. 37. 


experiments, and it occurred to me that it would be 
better to experiment on a single individual, first light- 
adapting one eye and removing it, then dark-adapting 
the other eye. Casting about for a form in which it 
would be ea^ to remove one eye without much shock 
or blood loss to the animal, the deer-mouse (Peromys- 
cus maniculatus) was chosen. The eye in this form 
is very large and protrudes well from the surface of 
the skull. 

My thanks are due to Dr. H. W. Feldman, of this 
laboratory, who supplied the animals used from his 
breeding stock and assisted in the operations. 

Two animals were used. One was placed in dark- 
ness overnight to obtain a standard and for practice 
in a technical way. 

The other, or experimental animal, was placed in 
diffuse daylight supplemented by the light from a 
60-watt lamp and reflector, for five hours. Under 
ether, one eye was pulled out slightly in its orbit, the 
optic stalk was ligated with silk thread and the eye 
snipped off distal to the ligature. The blood loss 
was negligible, and the animal was allowed to recover 
in total darkness in which it was kept for twenty 
hours. At the end of that time the animal was again 
etherked and the second eye removed under faint 
red light. 

The eyes from both animals were fixed in Perenyi’s 
fluid, embedded in Parlodion and cut 7.5 p-. Sections 
from both eyes of the experimental animal were 
mounted on the same slide for convenience, but were 
not stained. The pigment bands in the two ey^ were 
identical in ^11 respects. They were five or six 
granules in width, quite uniform in all parts of the 
eyeball and showed no measurable differences attrib- 
utable to migration. No attempt was made to mea- 
sure cone positions, since cones, if present, are indis- 
tinguishable from rods in mouse retinae.* 

I believe this method to be superior to that employ- 
ing separate animals for the two exposures, and that 
skilled operators might apply it to other forms in 
the attempt to settle once and for all this long-stand- 
ing question as to whether the retinal pigment 
migrates in mammals and "consequently^ in man. 

I should like to suggest a more or less philosophical 
reason why pigment migration should after all not 
be expected in mammals. If the photo-mechanical 
changes in the retina be considered from a compara- 
tive standpoint, their story is one of degeneration. 
La the fishes the phenomena are rapid and pro- 
nounced ; in the amphibians they are less rapid and 
in general less marked, though still obviously of func- 
tional value; in the reptiles only long exposures have 
resulted in measurable differences in pigment and 
cone positions in light and darkness. In the mam- 
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Tnalg^ the phenomena seem to have practically dis-^ 
appeared. 

Correlated with this backward orthogenesis is the 
forward progress in the development of the iris reac- 
tion — the familiar dilation in dim light and contrac- 
tion in strong light of the pupil of the eye. In the 
fishes the pupil is practically stationary; in the 
amphibians it expands and contracts within narrow 
limits; in reptiles the response is about the same as 
in amphibians, while in the mammals and man the 
response is very rapid and very extensive. Ophthal- 
mologists are agreed that the chief function of the 
pupil reaction is to protect the sensitive retina from 
too strong light and to make available to the retina 
all the illumination possible in dim Mght. 

Arey^ has summed up the surmises of previous 
workers, added his own and evolved an inclusive 
theory of the adaptive significanee of the photo- 
mechanical changes based on this very idea— the pro- 
tection of the senative and delicate rods by the pig- 
ment and the exposure of the color-perceptive cones 
in strong light. 

It seems to me that we have here one of the not 
infr^uent instances of the replacement of one mech- 
anic by another of s im ilar function through the 
course of evolutiou. Certainly the rapid pupil reac- 
tion, measured in seconds, is a decided improvement 
over the sluggish pigment and cell movements whose 
minimum reaction time at best, in certain fishes, is 
many minutes. 

It must he admitted that the situation in nocturnal 
animals where both kinds of phenomena are lacking, 
and in the birds, where both kinds of phenomena are 
present to a marked d^xee, is disturbing to this sug- 
g^tion, but the nocturnal anirnals have little or no 
need for either mechanism, and the of birds are 
so aberrant in many respects that perhaps we are 
safe in dimnisslng them in this instance. 

' GOBDON L. WAIiLS 

UiovpEsm' OP 

EOG LAYmxHQ® IXODIFHAGpS CAUCURTEi 
BU IN BARVAB TICKS 

fe connection with experim^ts in rearing and 
liberate the French tick parasite (Ixodiphagm ccm- 
mrtei du Buysson) at the Hamilton Laboratory of 
Montana state board of entomolc^, the junior 
author, who is loeaOy in charge of the work, in con- 
ducting an mmdental and minor experiment uncov- 
ered surprising facts. 

Both I, caueurtei and Mumier^m hooheri Howard, 
so far as is known^ devdop only in the njunphal stage 
of their host ticks, and elective ^^-laying in certain 

5 Arey, L. B., 1910, J, Tel* 3fi. 


experiments conducted by Dr. E. Brumpt, of Pari^ 
and H. P. Wood, of Dallas, Texas, was found tc 
occur only in the nymphs of ticks. Following su<h, 
egg laying, development has always been found to 
be immediate and continuous. 

Having at hand an abundance of fed larvae of 
Dermaoentor andersoni Stiles and a plentiful supply 
of fresh adults of L eaucurtei, the junior author placed ' 
about 350 of the former with about ninety of the lat- 
ter (mixed males and females) in a small glass jar 
at ^^room temperature” and in the direct sunlight on 
August 20, 1927. They were left thus for a period 
of three hours, when the fed larval ticks were placed 
in a thermal cabinet at 19® 0. for iueubation, which 
is our usual method in rearing ticks. By September 
22 all the fed larvae had “molted” to the nymphal ' 
stage and the resulting “flat” nymphs were placed in 
a longevity tube out-of-doors in the “tick yard” under ' 
conditions simulating nature. On November 11 tSeseJ^^ 
nymphs were placed on a rabbit in the laboratory forij| 
feeding and seventy-eight fed nymphs were later r^ ; 
covered. These fed nymphs were placed in a thermal ■ 
cabinet at 19® C., after which they were examined^', 
from day to day. On December 5 it was observed; i 
that a few showed the usual mottled appearance char-^. ’ 
aeteristic of parasitism, and thirty-two nymphs or i 
41.02 per cent, of the whole number were eventually^J 
isolated as parasitized. From these, nine yielded, { 
adult parasites in due time. Nine out of thirty-^wo is ? 
an unusually small proportion to come through to W j 
adult condition and there may or may not be speeialfi 
biological meaning in the small number, since a lo^i 'i 
of adult parasites is rather common, especially if tb^f 
conditions of moisture and temperature are not cor- i 
rect, particularly the humidity. , ; 

From the foregoing it is shown that (a) under the; 
conditions stated I, eaumrtei will deposit eggs in fei 
larvae; (b) that, while in the case of eggs depositef- 
in nymphal ticks, development of the parasites 
promptly and in suitable temperatures will proc^: 
to the maturing of the parasite^ in the case of 
deposited in fed larval tid^ development is delayed | ;; 
(c) that the living parasite is carried through 
quiescent period of the fed larva and is alive in tiWiv 
next stage; (d) that the parasite may remain alivel; 
through a resting period of the unfed nymjdis 
longed for fifty days (September 22 to November ll) ^ 
and finally (e) that on the nymphs being fed tlei 
parasites will develop to maturity. 

These findiugs surest the possibility of a more 
less established adaptation which had not been 
peeled. 

( /-^Z ' A. COOIET ■ , 1 

' ' Giaasr M. KoHiiS 

Bozeuak, MfissraiiKi. 




